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1. llesan u3yvyeHUus: TUCHUILINHBI:
® Ha OCHOBE IPEJCTABJICHHIA O Pa3BUTHUH OMOJIOTMH KaK HayKH ¢ MOMEHTA 3apOKICHUS
U JI0 HACTOSIIETO BPEMEHU U OCHOBHBIX OTKPBITHI B 3TOH 00JacTH C(HOPMUPOBATH Y
CTYJICHTOB COBPEMEHHBIC MPEACTABICHUS 00 OCHOBAX 00IIEeH OMOJIOTHH;
® O3HAKOMHWTH CTYICHTOB C OCHOBHBIMH METOJaMH, IPUMEHSICMBIMHU KaK ISl PEIICHHUS
HAyYHO-UCCIIEIOBATEIILCKIX 33/1a4, TaK U B MPUKIATHBIX 00JIACTSX.
3agaun U3yYeHUusH TUCHUTLINHBI:
® ONpEeACTUTh pOJIb PEIUIMKAIMM ¢ HACJICJACTBEHHOW WHPOPMAIMU B IKUBBIX
OMOJIOTUYCCKHUX CUCTEMAaX;
e Co3/1aTh INpeIcTaBiIeHHEe OO0 OCHOBHBIX 3aKOHaX OWOJOTMM W MEXaHH3Max
SBOJIFOIIMOHHBIX TPOIECCOB JUIS Pa3BUTHS OHOJOTHYECKMX HAyK, MPAKTHYCCKOM
JESTEIIbHOCTH YEJIOBEKA U OXPAHBI OKPYKAIOIIEH CPEeIbl.

2. Mecto y4yeOHoii tucuunnHbl B cTpykType OOII 6akanaBpuara

Hucnunnuna «buonorus» peanusyercs B paMKax BapHaTHBHOW 4acTH, (GOpMUPYEMOi
Y4aCTHHUKaMU 00pa30BaTEIbHBIX OTHOILIIEHUH; 3y4yaeTcst Ha 1 kypce B 1 cemecTpe.
OO0masi Tpy10eMKOCTb M CUMILIHHBI:
2 3a4ETHBIX CAUHUILIBI, /2 aKaJeMHUYECKHX Jaca.
TpeGoBaHUSIMU K BXOAHBIM 3HAHUSM JIJI1 OCBOCHUS AUCITUIUTMHBI « BHOIOTHSY SBIISETCS
3HAHHE NIKOJIEHOTO Kypca OMOJIOTHH.
[IpakTyeckre HABBIKM M 3HaAHMs, [OJIyY€HHbIE Ha JAuUCUHUIUIMHE «buonorus»,
MOMOTArOT 0OakajlaBpaM yCIIETHO OCBaWBaTh HOBBIC OKCIIEPUMCHTAIBHBIC METOJIbBI
MCCJICTOBAHMSI )KUBBIX OPraHU3MOB.

3. HEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUA 110
JUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJIbTATAMU
OCBOEHUA OBPA30OBATEJBHOM MPOI'PAMMBI

B pesynbrare ocBoenust OIl GakanaBpuaTa 00y4aroIuicCs AOJKEH OBIAIETh CIEAYIOUIMMU
pe3ynbTaTaMu 00y4eHUs O JUCIUILIUHE:

Koo Haumenoeanue komnemenyuu Koo u naumenosanue unouxamopa
Komne 00cmudiceHuA KOMnemenyuu
menyu

i
[1K-1 CriocobeH UCIob30BaTh HAYYHO- 3HaTh: -CIIOCOOBI MOTyYSHHS
TEXHUYECKYIO Hay4YHO-TEXHUUYECKON MHPOpMAIH B 00J1aCTH
nH(pOpMaIHIO, 0TEYECTBEHHBIN XUMHYECKOI0 aHaJIN3a
1 3apyOeKHBIN OIBIT B 00JIaCTH KOHKPETHBIX 00BEKTOB (CBIPBS,
IIPOBEJEHUS XUMHUYECKOTO noy(habpuKaToB, TOTOBOM MPOIYKLIUH, B TOM
aHaJIn3a KOHKPETHbl 0OBEKTOB qucie papMaleBTUIECKUX CyOCTaHIIHN)
(cbIpbsi, moTyhabpUKaTOB, TOTOBOM YMeETh: -IIPOBOAUTD IEPBUUYHBII
MIPOJYKIIMH, B TOM UHUCIIE [Touck nnpopmaiuu no 3aJaHHON TEMaTHUKE, B
(bapMareBTHYECKIX TOM YHCJI€, C UCTIOJIb30BaHUEM 0a3 TaHHBIX;
cyOcTaHIIHiT) - CUCTEMaTU3UPOBATh HAYYHO-TEXHUUYECKYIO
MH(POPMALIUIO HA PYCCKOM U MHOCTPAHHOM
A3BIKAX 10
3a/laHHOM TEMaTHKE; - aHAJIM3UPOBATh
HAy4YHO-TEXHUUYECKYI0 HH(POPMAIUIO
JUISl pELIEHNs] KOHKPETHOMU 3a/1auH;
Brnazgers: cucremoii (yHaaMeHTalIbHbBIX




‘ ‘ XUMHYECKHUX TTOHIATHI U 3aKOHOB;,

3. BOCIIUTATEJBbHBINA HOTEHIIUAJI JUCHUILJIAHBI

HanpasJienusi/uean 3agauu BocnuTaHus (KOI) BocnurarteabHbII NOTEHIMAJ
BOCIIUTAHUSA JTUCIUIINH
IKO0JIOTHIECKOE dbopmupoBaHre OEpEKHOTO Hcnons3oBanue
BOCIIMTaAHHUE OTHOLICHUA K IPUPOALC U BOCIHUTATEIbHOI'O IIOTECHIIHMAJIA
oKpy»Katowei cpezie (B9) JUCLHUIIIMH TYMaHUTApHOTO,

€CTECTBEHHOHAYYHOTO U
obmenpodecCuoHaIBLHOTO
MOJYJIECH:

- Pa3BUTHE YKOJOTHUYECKON
KYJIBTYpHI Uepe3 yueOHbIe
3aJJaHUs UCCIIEIOBATEIhCKOTO
XapakTepa, MOJArOTOBKY
pedeparos, TOKIAI0B,
Mpe3CHTAIHIA, 3cCe, HAyYHO-
00pa30BaTEIbHBIX MPOCKTOB
9KOJIOTUYECKOH HANIPABJICHHOCTH;
- COJICHICTBHE Pa3BUTHUIO
9KOJIOTUYECKOTO MBIIUICHUS
4yepe3 U3ydeHUe MOCIIeACTBUN
BIIUSTHUS YETIOBEKa Ha
OKpY’KaIIyIo cpeny. 1.
Opranuzanus cy0O0THUKOB,
Y4acTHE B IKOJIOTHUECKUX
MEPONPUATHSIX TOPOJIa.

2. IlpoBenenue Gecent, KPyribIx
CTOJIOB Ha TeMY "DKOJIOrus 1
npupogocoepexeHue".

3. Opranu3zanus, NpoBEJCHNUE U
y4acTue B 9KOJOTUYECKUX U
MPUPOJTOOXPAHHBIX AKIHSIX, B TOM
YHCIie OpraHu3alus akKun 1mo
cOOpy W yTUITU3AINHT
MaKyJIaTyphbl, UCIOJIb30BAHHBIX
IJTACTUKOBBIX KPbIIIEYEK U T.I1..
4. YyacTue B CTy/IEHUECKHUX
HAy4YHO-TIPaKTUYECKUX
KOH(EepeHIMSIX, OJTUMITHAIaX 110
9KOJIOTUHU U IPUPOJOOXPAHHON
JIeSITEIbHOCTH.

5. Ilognepxka u pazBuTue
00BbeTMHEHUN 00yHarOIUXCs
3aHUMAIOIIUXCS HKOJIOTHUECKUM




BOJIOHTCPCTBOM

5. O0beM [MCUMIUIMHBI B 3a4€THBIX €IMHMIAX C YKa3aHHEeM KOJHYeCTBA
aKaJeMH4YeCKHX 4YacOB, BbIIeJeHHbIX HAa KOHTAKTHYI0O PadoTy o0y4Yyalluuxcsi ¢
npenojaBartejeM (10 BHIaM 3aHATHII) U HA CAMOCTOSITEILHYIO Pa0oTy 00y4ar0IIuXCcs
O0masi TPya0eMKOCTh JMCHMILIMHBI: OO0mas TpymaoeMKOcTh (00BbEM) TUCIUTIIUHBI
COCTaBJISICT 2 3a4ETHBIX CMHULIBI (3.€.), /2 aKaJeMUYEeCKHX Jaca.

00vbém oucyuniuHbl NO 8UOAM YUEOHBIX 3aHAmMUI (8 Uacax)

OOBeM AUCIUIIIMHBI Beero Cemectp
4acoB 1-i1
O0611ast TPYA0EMKOCTh TUCIUTUIHMHBI 12 12
KonrtaktHas paboTta 00y4aronmxcs ¢
npernoaaBaTesneM (1o BUAaM Y4eOHBIX
3aHsATUH )(BCETO)
AvnuropHas paboTa (Bcero) 32 32
6 MmoMm yucne:
JICKIIUH 16 16
HOPaKTUYECKHE 3aHATHs/ CEMHHAPbHI
J1a00paTOpPHBIE PAOOTHI 16 16
Bueayauropnas padota (Bcero)
8 MoM yucine:
MHTEpPaKTHUBHbBIE (POPMBI 00yUeHUS (JEKIHH)
MHTEepaKTUBHBIE POPMBI 00ydeHUs (IPaKTHYECKUE
3aHATHS/CEMUHAPHI)
TBopueckas padoTta (3cce)
CamocrositenbHas pabota o0ydaronuxcs (BCero) 40
Bun mpomMexxyTouHOM aTTecTany 00yJaronerocs 3au.
OBLIAA TPYJOEMKOCTD
72 72

6. COAEP) KAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PABJIEJIAM) C YKA3AHMEM OTBEJAEHHOI'O HA HHUX KOJIUYECTBA
AKAJIEMUYECKHNX YACOB ¥ BUJIOB YYEFHBIX 3AHATUM

6.1. Pazoenvt Oucuyuniunvl u mpyooemKoCHib RO 6UOAM YUEOHBIX 3aHAMUL (6
aKademuueckKux 4acax)

Buabl yueOHbIX 3aHATHI,
O6masi | BKJIIOYas CAMOCTOATEIBLHYIO

TPYA0EM- padoTy 00y4aImuxcs u DopMmblI
Ne HaumeHoBaHue KOCTh TPYAOEMKOCTb TeKylero
n/n pasjena /TeMbl BCero (6 uacax) KOHTPOJIA
AUCHMILINHBI (6 uacax) yCneBaeMoCTH
AyJIUTOpPHBIE CpPO

yueOHbIe 3aHATHS
Jlex | Cem/Tlp | JIab

1 | Pasnen 1. Beenenue | 36 8 8 20




B OMOJIOTHIO.

HpuHuunbI
CTPYKTYPHO-
(pYHKIHOHAJbLHOH
OpraHu3anuu
KJIETKH.

1.1 | Tema. Beenecuue B 11 5 KontponbHas
ouonoruto. Ca3b pabota, yCTHBIH
OHOJIOTHH C JPYTUMU OIIpOC, pPelIeHue
JUCIUATUTMHAMH. CUTYallMOHHBIX
XuMuyeckas 3aza4
OpraHu3aIus KJIETKH.

1.2 | Tema. Knetka — 11 5 KontponbHas
CTPYKTypHasi U pabora
byHKIIMOHATbHAS
€/IMHUIIA BCETO
JKUBOTO.

1.3 | Tema. 7 5 KonTponbHast
Metabonutuyeckue pabota, yCTHBIN
IPOIIECCHI B KIIETKE. OIPOC, peIIeHne
Peanuzanus CUTYAI[MOHHBIX
TE€HETUYECKON 3a7a4
nHpopmanuu.

1.4 | Tema. 7 5 Kontponbnast
OHepreTudeckuit paboTa, YCTHBIH
oOmeH. PoTOCHHTES. OIIPOC, peIIeHne

CUTYallMOHHBIX
3aj1a4
2. | Paznea 2. buojorus | 36 20
pa3Butusi. OCHOBBI
reHeTHKHU U
IBOJIIOINH.

2.1 | Tema. OcHOBHBIE 16 8 KonTponbHas
bopMbI paboTa, yCTHBII
Pa3MHOXKEHUS. OIpOC, peleHne
OHTOrenes. Jrarsbl CUTYAIIMOHHBIX
sMOpHOTeHesa. 3a1aq
[TocTamMOproHaTBHBII
Hepuo/I.

2.2 | Tema. OcHOBHBIE 10 6 Kontponbras
3aKOHBI TE€HETHKH. paboTa, YCTHBIH
B3aunmoneiictere OIPOC, PELICHUE
reHoB. ['eneruka CUTYallMOHHBIX
YeJI0BeKa. 3asa4

2.3 | Tema. 10 6 KontponbHas
N3MeHYNBOCTSD. paboTa, YCTHBIH

Bunn n'3MEHYHBOCTH.
3Hauenue
W3MEHYUBOCTH.

OIIPOC, peIIeHUE
CUTYallTUOHHBIX
3amad




Ipum.: Jlex — nexyuu, Cem/IIp — cemunapwol, npakmuueckue sauamus, Jlab — nabopamopmvie
sanamus, CPO — camocmosmenvras paboma o6y4arouuxcs

6.2. Codepotcanue oucyuniuHsl, CMpyKmypuposanHHoe no pasoeiam (memam)

Jlexyuonnwiii Kypc

Conep:xanue
Ne HaumenoBanme pa3jaena
/TeMbl M CUMILTHHBI
1. Beenenue B 0uoJioruto. IIpyHIUNbI CTPYKTYPHO-GPYHKIMOHAIBHOM OPraHU3allul
KJIETKH.
1.1|Tema. Beenecuue B Beenenue B Ouosoruto. O mpupone xkuBoro. dusmyeckas u
ouonoruto. CBs3b XUMHYECKasi OCHOBAa >KM3HU. YPOBHU OpraHMU3allMM >KUBOH
OHMOJIOTHH C JPYTUMU Marepuu. CBOWCTBa JKHUBBIX CHUCTEM. XHUMHUYECKUUA COCTaB
JTUCIUTIITUHAMU. JKUBBIX OpraHU3MOB. buonoruueckas poJIb BOJIBI.
XuMuYeckasi Opranu3aiusi | AMUHOKUCIIOTBL: CTPOCHHE, KIacCHU(pUKalus U  CBOMCTBA.
KJICTKH. ITenTtuanas cBsa3b. benku.
1.2|Tema. Knetka — Kiierounslii ypoBeHb opranuzanuu >kuBod marepuu. Kierka
CTPYKTYpHas 1 pacTuTenbHas u JKUBOTHAs, MIPOKAPUOTHUYECKAS u
byHKIIMOHAIbHAS eIMHUIA [dyKapruoTudeckasi. OCHOBHBIE MOJIOKEHHS KJIETOUHON Teopuu
BCETO XKUBOTIO. [lIBana u llneiinena. P. Bupxos. Kierka ot knerku. MemOpana
—  JKHMJIKOCTHO-MO3amyHasi  mojenb. [lomynmpoHunaemocTs.
Tpancnioptabie pyHKIIME MeMOpaHbl. [lurorurazma. Opranesisl,
oOune 11s >kuBoM M pacturenbHoi kietku: DIIC, pubocomsl,
anmapat [ 0JIbKU, MUTOXOHPHH, TU30COMBI.
1.3|Tema. Metabonutuueckue |['enernyeckuii kon. [lnactuueckuit oomen. CuHTe3 OENKOB.
IIPOLIECCHI B KIIETKE. Koauposanue 6enkxos B crpykrype JHK. Tpanckpunuus.
Peanuzanus renernueckoit | Tpancmsiius. CBolicTBa reHETUYECKOTO KOJIa.
uH(pOpMaINH.
1.4|Tema. Duepreruueckuii |Metabonusm. PorocucreMsl. L{lukinyeckoe n HELUKINUECKOE
obmeH. doTocuHTE3. dorodochopenupoBanue. Porocunres. [uxn KansBuHa.
®dakTopsl, BIUSIONINE Ha CKOPOCTh (POTOCHUHTE3A.
Ouepreruueckuit oomeH. ['mukomus. Cuntes AT®. ukn
KpeoOca.
2.|Pa3nen 2. Buonorus pa3purtusi. OCHOBbI FeHeTHKH M IBOJIIOIHH.
2.1|Tema. OcHoBHbIle popMbl  |BocnpounsBeneHrne OHOIOTHYECKUX CUCTEM. becronoe u moioBoe
pa3MHoOkeHus. OHTOreHe3. |pa3MHokeHne. Muto3. Hapymenue murtosza. buonoruueckoe
Drarnbl YMOpUOTeHE3A. 3gadueHne Muto3a. I amerorene3. Ctaguu rameroreHesa. Menos.
[TocTamMOpHOHATBHBIN OmnonorBopenue. [laprenorenes. 'epmadpoautusm.
TIEPHO]I.
2.2|Tema. OcHoBHBIC 3aKOHBI |['eHeTHKa — Hayka O HACIEACTBEHHOCTH M HW3MEHYHBOCTH.
TE€HETUKH. OCHOBHBIE JTanbl Pa3BUTHS TCHETUKHU. [IepeoTKphITHE 3aKOHOB
B3aumopeiictBue reHoB.  |Mennensi. OCHOBHbIE MOHSTHUSI T€HETUKHU. 3akoHbl I'. Menaens.
I'eneTnka yenoBeka. B3aumopeiictBue = reHoB:  ajuienibHOe  (MHOXKECTBEHHBII
alienu3M, TMOJHOE JOMHUHHUPOBAaHHE, KOJAOMHUHUPOBAaHUE) W
HeayulesIbHOe  (AMKCTa3, KOMIUIEMEHTApHOCTh, IOJIMMEpHs,
wieiotponus). ClemeHHoe HacleaoBaHHe. XPOMOCOMHAS
teopus Moprana. [Ipu3Haku, CUEIUIEHHBIE C MOJOM. MeTobl
W3YYCHHUS TeHETUKH YeioBeka. HacencTBeHHbIe 3a001eBaHus.
2.3|Tema. I3MeHUYNBOCTS. M3menunBocth. Bunbl u3menumBocTH. MoauduxanuonHas
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Bunr n3MEeHYHBOCTH.
3HaueHne U3MEHYHUBOCTH.

n3MeHunBoCcTh. HopMa peakumu. Pons B mpornecce 3BOJIIOLNH.

OTHOCHUTENBHOCTH Xapakrepa MO (PUKAITMOHHON
u3MeH4nBocTH. Mopdsl. HacnenctBeHHas  HM3MEHYMBOCTD.
KomOunatuBHass ¥  MyTanuoHHas. Buasl MyTanMoHHOU
WU3MEHUYUBOCTH.

Ipaxmuueckue 3anamus ne npeoycmMompeHvl

Jlabopamopnvie 3anamus

HasBanmue 1abopaTopHoii padoThl
e HaumeHnoBaHue pa3aesia Conepaanne
/TeMBbl T CUUIIHHbI
1. Beenenue B Onosnoruio. IIppHIUNIBI CTPYKTYPHO-(PYHKIMOHAJBHOH OPraHU3aluu

KJIETKH.

1.1|Tema. Beenenue B [IpaBmiia  TexHukH  0O€30HACHOCTM  INPU  BBIIOJHEHUU
ouonoruto. CBs3b nabopatopHbix paboTr mo oOmei Ouonoruu. CBETOBOI
OHOJIOTUH C JPYTUMHU MHUKPOCKOIIL. Y CTPOICTBO U NOPSAIOK paOOTHI.
JUCIUILIMHAMU.

1.1\ Xumuueckas opranuzaius [KauecTBeHHOE UM KOJMYECTBEHHOE OIPEACIICHHE XHUMUYECKUX
KIICTKU. KOMITIOHEHTOB OMOJIOTHUECKUX CPE].

2.|Pa3nen 2. Buosorus pa3Butusi. OCHOBbI TeHETHKH M IBOJIIOIHH.

2.1|Tema. OcHoBHbIe hopmbl  |M3ydeHre MUTO3a B KJIETKaX KOpeIKa JyKa.
pa3MHOXeHUs. OHTOreHes3.
Drarnbl SMOpHUOTeHe3a.
[TocTamMOproOHaTBHBII
NIEPHO/I.

2.2|Tema. OcHoBHBIC 3aK0HBI |['eHeTHKa yenoBeka. CoCTaBICHUE POJOCIOBHBIX.
TEeHETHUKHU.
BzaumopeiicTBre reHoB.
I'eneTuka yenoeka.

7. IlepeyeHb y4eOHO-MeTOAMYECKOr0 olOecrmedyeHUs] JIsi CAMOCTOATEJbHOH PadoThI
o0y4arommxcs 1Mo JMCIHHILIMHE
s camocToATenbHOM pabOThl, MOATOTOBKH K BBIIOJHEHUIO JJAOOPATOPHBIX pabOT U clauu
KOJJIOKBUYMa Ha Kadeape pa3padoTaHbl CIEAYIOIIME METOAWYECKHEe PEKOMEHIAluu U
nocoowus:
Awmocosa H.B., Eroposa E.W., Uronkuna FO.B. JlabopaTtopHblii IpakTUKyM O KypCy
«O0mas ouonorusy. Oouuuck: AT, 2004. — 64 c.

Eroposa E.W. TecTsl 1 3aanus A caMOCTOSITEILHON paboThI 1o o011el OnoIorum.
O6nunck: UATO, 2005. — 72 c.

Awmocosa H.B., Cemseinbic b.1., [Tutkosa C.B. JIabopaTopHbIif MPaKTUKyM 1O Kypcy
«Oo0mas sxonorus». Oouunck: MATO, 2006. — 64 c.

Amocosa H.B., Eroposa E.l. Yue6HO-MeToIM4YeCcKOE TTOCOOHE TI0 00IIei OHOIOTHH.
Oo6nunck: UATD, 2006. — 122 c.

1.

2.

Amocosa H.B.,

Eroposa E.M. COopHHK 3ajjau 1O MOJIEKYJISIPHON OHOJOTMU H

reretuke. Oonuuack: MATO, 2007. — 40 c.

Amocosa H.B., I'epacekun C.A., Capanynsuesa E.W. u np. buonornueckuii KoHTposb
OKpyXarome cpeabl. ['eHeTnyeckuii MOHMTOpUHT. MockBa: M3aaTenbCKuil LIEHTP
«Axkagemusi». — 2010. — 207 c.

TecToBble 3a/1aHus IO TEMaM Ha 3JIEKTPOHHOM HOCHTEJIE.




8. ®oHA OLEHOYHBIX CpPeACTB [JIsi NpPOBeJeHHsl TMPOMEXKYTOUYHOH aTTecTaluu
00y4YaKIIUXCS 10 TUCHHILINHE
8.1. Ilacnopm ¢ponoa ouenounvix cpeocme no OUCUUnIUHE

Ne
n/n

Kourposmnpy
eMble
pasaeJsl
(TeMbI)
AUCHMILINH
bl
(pe3yJabTar
bl 11O
pasaesam)

Kona konTpoupyemoi komnereHuuu (Uim eé
yactn) / u ee GopmMyJMpoBKa

HaumeHnoBanue
OLIEHOYHOI0 CPeACTBA

Paznen 1,2,3

OIIK-1 Cnioco6eH miaHupoBaTh padOThI
XMMHUUYECKON HalpaBlIe€HHOCTH, 00padaThIBaTh U
MHTEPIPETUPOBATH MOJTYUYCHHBIE PE3YJIbTAThI C
UCIIOJIb30BAHUEM TEOPETUUECKUX 3HAHUHN U
MPAKTUYECKUX HABBIKOB PEIICHUSI MAaTEMaTHYECKUX U
(bu3mvecKux 3a1ad.

3-OI1K-1 3HaTh: -0COOEHHOCTH XUMHYECKOTO
SKCIEPUMEHTA B KOHKPETHOM 001aCTH XUMUH; -
CIOCOOBI MUIAHUPOBAHUS

Y TIPOBEJICHUSI SKCIIEPUMEHTA; ~TCOPETUUECKUE
3aKOHBI XUMHUHU U

(bu3uKY, TeXKalue B OCHOBE

BBIOOpA METO/1a PETHCTPALIMHA aHATTMTHYECKUX
CHUTHAJIOB;

V-OIIK-1 YMeTh: -ucIoiab30BaTh 0a30BbIE 3HAHUS B
00J1acTH MaTeMaTUKHU ¥ (PU3UKHU TIPH TNIAHUPOBAHUHT
paboT XUMUYECKON HAIIPABICHHOCTH;

00pabaThIBaTh TaHHBIE C UCIIOJIH30BAHUEM
CTaHJAPTHBIX CIIOCOOOB aNMPOKCUMAIIUN YHCIICHHBIX
XapaKTEePUCTHK;

-IIPaBWIIBHO BBIOPATh aHATUTHUYECKHM

METO/1 UHCTPYMEHTAIBHOM PErUCTPALIN CBOMCTB
HCCIEAYyEeMBIX O0OBEKTOB U MPOIIECCOB; -
WHTEPIPETUPOBATH IMOIYYEHHBIE PE3YIbTATHI C
WCIIOIB30BAaHUEM TEOPETHUECKUX 3HAHUN U
MPAKTUYECKUX HABBIKOB PELICHUS MATEMATUUECKUX U
(bu3UvecKuX 3a1a4,

B-OIIK-1 Bnaners: -HaBbIKaMU UHTEPIPETAIIIN
MOJTYYEHHBIX SKCTIEPUMEHTATBHBIX

U PacueTHBIX PE3yJIbTaTOB;

JHoxian, cooOuieHue
CutyalnmoHHbIC 337241
KonTpomnbabie paboThl
3auer

8.2. TunoBble KOHTPOJILHBIE 32/1aHUS WJIM HHbIE MATEPHAJIbl, He00X0AUMbIe 151
OLICHKH 3HAHUH, YMEHHH M HABBIKOB, XapAKTEPHU3YIOLIUX TaNbl (POPMUPOBAHUHA
KOMIIETEeHIU I

®DOoH/T OIIEHOYHBIX CPEJICTB 0 JUCIUIUIMHE 00CCIICYMBACT MPOBEPKY OCBOCHUS TIIIAHUPYEMBIX
pe3yabTaToB 00y4deHHs (KOMIIETCHIMH M HMX HHIUKATOPOB) IOCPEACTBOM MEPOIPUATUI
TEKYIIEH U TPOMEKYTOUHOM aTTECTAlUU MO TUCIUIUIMHE.




OueHounsle cpeacTBa npuBeAcHbI B [Ipunoxxennn «DOoH/T OIEHOYHBIX CPEIICTBY.

3auem

a) THUIIOBBIE BOIIPOCHI:

1
2.
3.
4

No o

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

buonorus — Hayka o xu3Hu. OTpaciau OMOJIOTMH UX 33Ja4u.

VYpoBHM opranuzanuu ;kuBoil matepun. CBONCTBA )KUBOTO.

Bbenku — momumepst. Knaccudukanus, ctpoerne, GyHKIUH.

HykneunoBsle kucnotsl. CTpoeHue, GyHKIMH, CXOICTBO U OTiIMYKe. Permukanus
JHK.

AT®. Crpoenue, GyHKIINUH.

Mertabonu3m. [IBe ctoponsl metadonusma. [Tytu metabonm3ma

[Tnactuueckuii oomeH. Cunre3 OenkoB. KomupoBanue OenkoB B ctpykrype JHK.
Tpanckpunuus. Tpancnauus. I'enetnueckuii kox. CBoiicTBa FeHETUUECKOTO KOJA.
Peanu3zanus HacineCTBEHHOM HHGOpMALIUU Y IPOKAPUOT.

Kusnennbiii 1ukn kiaetku. Mwurto3. Hapymenue mwurosa. Ilonumnonaus. AMHUTO3.
3HaueHUEe MUTO3A.

[TonoBoe pazmHokeHue. Melio3. 3HaueHne Meno3a.

I"amerorenes. CpaBHUTENbHAS XapaKTEPUCTUKA CIIEPMATOIE€HE3a U OBOT€HE3A.
Crpoenne cnepmarozonna. Omnogotsopenue. I 'epmadpoamusm.

OmnTtorene3. OMOpuorenes. Jrarbl. 3apO/IbIIIEBHIE TUCTKH.

[TocTaMOpHOHAIBHBIN IEPUOI.

[MuTonmoruss — Hayka o KieTke. CTpO€HHE JyKapHOTHMYECKOH M IPOKAPUOTUYECKOU
KJIETOK.

Knerka pacturenbHas U )KMBOTHAsA, CXOACTBO U OTJIMYHE.

Knerounas Topus. llIBann, [lneiinen, Bupxos.

Mewm6pana kinetku. CTpoeHne u QyHKIUH.

Opranemnsl kiaetku: IIIC, pudbocomsl, annapat ['oiabaKu, MUTOXOHAPUH, JTU30COMBI.
Crpoenue U QyHKIUH.

Criennanu3upoBaHHbIE OpraHeUIbl: IUIACTHbI, KIETOYHAas CTEHKa, BaKyoJH,
MHUKPOTPYOOUKH M MUKPO(UIIAMEHTBI, IEHTPHOJIH, PECHUUKU U KI'YTHKH.

Anpo. Ctpoenue u GpyHKIUH.

['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH W3MEHYMBOCTU. 3aKOHbI MeHpens I'.

Tunel B3anMOIEHCTBUA T'€HOB. AJUIEILHOE B3aMMOIEHCTBHE T'eHOB. HeaiuieiabHoe
B3aMMOJIEIICTBHE TE€HOB.

CuenneHHoe HacienoBaHue. ['eHeTHKa Ioyia yelnoBeKa, 3a00seBaHMsl, CLETJIEHHBIE C
IOJIOM.

HacnencrBennas "3MEHYMBOCTDh. XapaKTepUCTUKA. BUbl N3MEHUYHMBOCTH.
MoudukarronHas n3aMeHInBocTh. Hopma peakuuu.

MyrtanonHass M3MEHUYMBOCTh. Buapl Myranmuil M uX xapakrepucTtuka. OCHOBHBIE
MIOJIO’KEHUsT MyTalMoHHON Teopun ne ®puza. [IpnunHbl BO3HUKHOBEHHSI MyTalui -
MyTareHHble ()aKTOPbI CPEbI.

I'enetnka u4enoBeka. MeToapl H3y4eHMs] TEHETHKM 4YEJIOBEKA. XPOMOCOMHBIE
3aboneBanus (cuaapom layna, Knsitnbenstepa, Lllepmesckoro-Tepuepa).
Opomonus. 3acnyru K. Jlunnes, XK.b. Jlamapka, Y. lapsuna. OcHoBHbIE (haKTOpHI
sBosmonu. bopn0a 3a cyiiecTBoBaHue.

EcrectBennslit or00p. Bunsl. MckyccTBeHHBIH 0TOOD.

Bun. Kpurepun Buna. BunoobpazoBanue. KosnblieBble KIMHBI.

OCHOBHBIE HaIlpaBJIEHUs YBOJIIOLIMK. bronornuecknii mporpeccuu perpecc.

[Tyt nmoctmkeHus Owuosiormdeckoro mporpecca. Apomopdossl. Wanoamanrarum,
JIeTeHepalyHy.

Cunrernueckas Teopusi HBoMoNMU. CpaBHUTENIbHAS XapaKTEPUCTUKA C TAPBUHOBCKOM
TEOPUEH IBOJIIOLIMH.



Konmponvnaa paboma
a) TUIOBBIC 3a7aHUs (BOMPOCHI) - 0Opa3elr:
KonTpoubHas pa6ora XuMHUUECKH COCTAB KUBBIX OPraHU3MOB
BapuanTt 1
Ha3zoBute MakpodeMeHThI UX (DYHKIIHH.
[lepeuncnure GyHKIUU BOJBI.
KakoBa posb MUHEpaNIBHBIX COJIEH K KIIETKE.
CtpocHue 6eIKOB.
QyHKIUU U IPUMEPBI MOHOCAXAPHUOB.
6) KPUTEPUHU OIICHUBAHUS KOMIICTCHITUH (pe3y/IbTaTOB):

Konmponvnuvie padomur npoBoadrcs 2 pa3a B CEMECTP Ha MOJYJBHBIX HEIEISIX IIO
pacnucaHuio, yCTaHaBIMBaeMOMY jAekaHaToM. OHU MPOBOJATCS B (hOpME TECTOB WM UHOM
BUJIE IO BBEIOOPY MperoaBaTesisi C yaieToM 00beMa H3yUYeHHOT0 MaTepuaa mo Kypcey.

OneHuBaHuEe CTYACHTAa MPOBOAMUTCS IMpEnojaBaTelieM HE3aBUCUMO OT HAIM4YUs WIH
OTCYTCTBUSI CTyAEHTa (IO YBaKUTEIbHOW WM HEYBAKUTEIbHONW NPUYMHE) HA 3aHATHUH.
CryneHTy, NpOIyCTUBIIEMY 10 YBAKUTEIBHON MPUYHHE KOHTPOJIBHYIO MOAYIBHYIO paboTy,
IPEOCTABIISIETCS BO3MOKHOCTD OTPaO0TKH. OTpadoTaTh 3aHATHE MOYKHO MO COTIIACOBAHHUIO C
MpernoaaBaTesieM B YeTKO YCTaHOBJICHHBIE CPOKU B COOTBETCTBHUH C TpaUKOM KOHCYIbTAIUil
IpernoiaBaTessi, KOTOPBIA uMeeTcs Ha Kadeape U Ha oUIMaIBLHOM caidTe Kadeapbl.

OrneHuBaeTCs CTENEeHb YCBOEHUS TEOPETHYECKUX 3HAHUM MO CIEAYIOUIUM KPUTEPUSIM:
PaBWIbHOCTb, IIOJHOTa M  JIOTMYHOCTb  IIMCBMEHHOIO  OTBETA,  CIIOCOOHOCTHIO
MPOUJUTIOCTPUPOBATH OTBET IPUMEPAMHU.

B) OIIMCAHUE LKAl OLICHUBAHMS:
MaxkcuManbHbIi 6aJ1 32 KOHTpOJbHYIO paboTy — 10. Kax st Bompoc olieHrnBaercs B 2
Oasna.
YcrHblil onpoc
a) TUIOBBIC 3a7aHus (BOTPOCHI) - 0Opa3elr:
OrneHoUHBIE CpECTBA NPECTABICHBI TEMAaTUKON M BOIPOCAMH, pa3pabOTaHHBIMU JUIS
00CYyXJIeHUS HA CEMUHAPCKUX 3aHSITUSX.
Tema 1. Benenue B Ouosnoruto. CBsizb OMOJIOTUU C JPYTUMH TUCHMIIMHAMU. XUMUYECKast
OpraHu3aIus KIeTKU
Bonpocuwi:
1. buonorus kak Hayka.
2. 3apoxxaeHue OMOJIOTHH.
3. Orpacnu OHONOTHH.
Tema 2. Knetka — cTpyKTypHas 1 QyHKIIMOHAIbHAS €IUHHIIA BCETO KUBOTO
Bonpocuwi:
1. Hcropus pa3BUTHS KJIETOUHOW TEOPHH.
2. OCHOBOTIOJOXHHUKH KJIETOYHOH TEOPHH.
3. OCHOBHbIE MTOJIOKEHHSI KIICTOYHOM TEOPHH.
Tema 3. MertabonuTrueckre mpoueccsl B kieTke. Peanuzanus renetnueckoil uHGopmanuu
Bonpocuwi:

arONE

1. Dueprernueckuit oOMeH. OCHOBHBIE ATAlbI.
2. Huxn Kpebca.
3. OxkwucnurensHOe hochopeTnpoBaHHE.

0) KpUTEepUH OLICHUBAHUS KOMIIETCHLUH (Pe3yIbTaTOB):

VYcerHBI ompoc TPOXoauT B GopMe pa3BepHYTOM Oecenbl — TBOPYECKOW IUCKYCCHH,
OCHOBaHHOM Ha TMOATOTOBKE BCell rpymnmbl 10 OOBSABIEHHOW 3apaHee TeMe MpU
MaKCHMaJbHOM YYacTUU B OOCYXKJIEHHUU CTyIEHTOB rpymmbl. Kak mpaBuigo, OAUH CTYIEHT
pacKphIBaeT OJUH BOIPOC TEMBI, JaBasg HaubOosiee MONHBIM OTBeT. OCTajgbHBIC JENAI0T
JIOTIOJIHEHNS, BBICKA3bIBAIOT PAa3jIUYHbIE CYXICHUS M apryMEHTaluIo0, MOTYT 33]aBaTh
BOIIPOCHI JIpyr' JApYyry M ImpenogasaTento. [lpenogaBaTens HampaBiseT XOA AHUCKYCCHH,
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oOpariasi BHUMaHUE Ha CYIIECTBYIOLINE HayuyHbIE MTPOOIEeMBbI 00CYXK/1aeMOi TeMbl, Ipeiaras
CTyJCHTaM HalTu COOCTBEHHOE UX pEIICHUE.
MaxkcumanbHasi OLIEHKA 32 YCTHOE BBICTYIUICHHE U padOTy Ha CEMUHAPCKOM 3aHATUU —

3 6anna.
3 f0a/ula — CTYIEHT JaeT MOJHBIA OTBET Ha IMOCTABJICHHBIH BOINPOC, peUb €ro CBOOOAHA M
rpaMOTHA, KOHCIIEKT HE 3aYUTHIBAETCS, & UCIIOJIb3YETCs JIUIIb KaK OMOPHBIN, CTYJEHT AeNacT
Ba)XHbIE JONOJHEHUS 10 CYLIECTBY JPYI'MX BOIPOCOB, 3HAYUTEIBHO MPOSCHSIONINE
OTJIeNIbHBIE AaCIeKThl, KOTOpble HE SBISIOTCS IOBTOpAaMHU, XOpOLIOo pa30Oupaercs B
o0cyxJaeMOM MaTepuaie, JeMOHCTPUPYET 3HAaHUE UCTOYHUKOB, OMOIHOrpaduu, pa3indyHbIX
TOYEK 3pEHUs 10 H3y4aeMOW TeMe, YMeeT aHaJIM3UpOBaTh TEKCThI, MPUXOAUT K
CaMOCTOSITENIbHBIM apryMEHTHPOBAHHBIM BBIBOJIAaM M OTCTAaMBACT CBOIO TOYKY 3pCHUS,
coOJII0aeT HOPMBI JIMTEPATYPHOI peyH.
2 Gajs1a — CTYIEHT XOpOIIO pa3dmpaeTcs B OOCYKIAaeMOM Marepuayie, JEeMOHCTPUPYET
YMEHHE KpPUTHUYECKH aHAIM3UPOBAaTh MCTOYHMKUM U Pa3IU4YHble TOYKU 3pEHHS IO
o0cyxmaemMoli mpoodiiemMe, MPUXOAUT K CaMOCTOSITEIBHBIM apryMEHTHPOBAHHBIM BBIBOJAM, HE
MPOSIBIISIET aKTUBHOCTH B pabOTe IpyNmbl HA ceMHUHape (TOTOBUTCA M OTBEYAET TOJBKO Ha
OJIMH BOIIPOC CEMUHAPCKOTO 3aHSATHS).
1 6aJ11 — CTY/ICHT HETIOJIHO BJa/ieeT MaTepuaIoM, NP U3JI0KEHUH (HaKTUIECKOro MaTepuala
JIOMTyCKAaeT OTAENbHBbIE HETOYHOCTH, 3HAET pAa3IMYHBIE TOYKM 3PEHUS MO O0O0CyXIaeMon
npobiieMe, HO BO3HHMKAIOT TPYAHOCTH C HMX AaHAJIMW30M, YMEET Hu3Jlaratb COOCTBEHHYIO
MO3HIIMI0, HO HE BCE BBIBOJABI HOCST JOKa3aTENbHBIM XapakTep, NMPH OTBETE AKTHUBHO
MOJIb3YETCS] KOHCTIEKTOM BILJIOTH JI0 €r0 3aYNTHIBAHUS.
Hoxknao

a) TUIOBBIC 3a7aHUs (BOMPOCHI) - 0Opa3elr:
1. Opranu3zanus Ku3HU.
2. KayecTBeHHbIE OCOOCHHOCTH OpraHU3alluH )KUBOW MaTepHH BO BPEMEHU U MPOCTPAHCTBE.
3. IlpuHIMIIBI CTPYKTYPHO-(QYHKIMOHATHHON OpraHU3anuy KIETKH.
4. MonexynsipHO-OHOJOTMUECKUE TPEACTABICHUS O CTPOECHHMM M  (PYHKIHMOHUPOBAHUU
FeHETUYECKOT0 MaTepHuaia.
5. TIpo6seMbl IPOUCXOKACHHUS JKU3HU Ha 3eMite (0030p TEOpHit).

0) KpUTEpHUH OLICHUBAHUS KOMIIETCHIIMH (PE3yJIbTATOB):
Jloknan — ycTHOE BBICTYIUICHHE CTY/AEHTA, SBJISIOIIEECS pe3yJbTaToOM €ro CaMOCTOSTEIbHON
MOJATOTOBKH IO 3apaHee IIOJIydeHHOW TeMe M B COOTBETCTBUM C TPEOOBAHUSAMHU K
«CaMoCTOsTeNNbHON paboTe CTYIEHTOBY.
BricTymienne Bo Bpems JIOKJaga, Kak MPaBHUJIO, PACCUUTAHO Ha 6-7 MHHYT, HE MOXET
NPEBbIIATh YCTAHOBJIEHHOE BpPEMs, JOJDKHO CTPOrO COOTBETCTBOBATH OOBSBICHHOHN TeMme.
[IpuBeTCTBYIOTCS JOKIAAbl C JONOJHHUTEIBHBIM  HCIIOJNB30BAaHMEM MPE3CHTAlMA U
MYJIbTUMEIUNHON TEXHUKU.
Bo Bpemst BBICTYIICHHS CTYACHT MOXKET HCIOJB30BaTh CBOOOTHYIO pedb OJU3KO K TEKCTY
JOKJIa[ia, OJJHAKO BIPaBE 3a4UTHIBATh MOJTOTOBICHHBIM UM TEKCT, TEMOHCTPUPYS BIIaJICHUE
MatepuaioM. Peus omKHa OBITH YeTKas, TPOMKasi, BRIPA3UTEbHAS 1 SMOLIMOHAIbHAS.
OO0s3aTenbHBIM AIIEMEHTOB TPOLEAYpPbl JOKIana sBiseTcs ero oOcyxaeHue. CryneHTam
TPYIIIBI IPeIaraeTcs 3a1aBaTh JOKJIAAUYUKY BOIIPOCH IO TEME JTOKJIaza, YTO BIpaBe CAeIaTh
U Tpenojasarenb. B 3aBepiieHnn BO3MOXHA JJUCKYCCHSL.

B) OINHCaHUE IIKAIbI OI[CHUBAHUS:
JomamHsst  (BHeayAWTOpHasl) TOATOTOBKA JOKJIajga OIEHUBAeTcss 10 2-X 0aios,
BBICTYIIJICHHE W OTBETHI HA BOTIPOCHI 110 2-X 6ayioB. I TOro 3a BEIMOTHEHUE TAHHOTO 3aaHuUs
CTYAEHT MOXET MOJIY4YUTh 10 4-X 6auIoB.

KpuTepuu o1IeHKH YCTHOTO BBICTYIUICHHUS.

2  Obamna  (MakcuMallbHas ~ OLEHKA) —  BBICTYIUICHHME  (JOKJaA)  OTIMYaeTCs
MOCJIE0BATENbHOCTRIO, JIOTUKONW H3JI0KEHHUS, JIETKO BOCIHPUHUMAETCA AayAUTOPHUEH, NpU
OTBET€ Ha BONPOCHI BHICTYHAIOMIMKA JIEMOHCTPUPYET TIyOWHY BIAQJCHUS TPEICTABICHHBIM
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MaTepHajoM, OTBETbl (OPMYIHPYIOTCA apryMEHTHPOBAHO, OOOCHOBBIBAETCS COOCTBEHHAs
HO3UIMS B IPOOJIEMHBIX CUTYAIIHAX.

1,5 ©Oanna — BbeICTymieHHE (JOKJIAa) OTIMYAETCS IOCIEAOBATEIbHOCTBIO, JIOTUKOU
U3JI0KEHHS, HO OOOCHOBaHME CJEJIaHHBIX BBIBOJOB HE JOCTATOYHO apryMEHTHPOBAHO,
HETIOJIHO PaCKpPBITO COIEpIKaHUE MPOOIEMBI.

1 6ann — BeICTYHAOUIMK NepeaeT cofaep)kaHue MpoOIeMbl, HO HE IEMOHCTPHPYET YMEHHUE
BBIJICJIATh TJIABHOE, CYIIECTBEHHOE, BBICTYIUIEHHE BOCIPUHUMACTCS AyIAUTOPUEH CIIOKHO,
OTBETHI HAa BOIPOCHI TOBEPXHOCTHBIE, MO0 BBI3BIBAIOT Y TOKJIQIYNKA 3aTPyJHEHHUE.

0 OannoB — JOKJIAL KpaTKWUl, TMOBEPXHOCTHBIM, HECAMOCTOSTENIbHBINA, JOKJIATYUK HE
pa3bupaercsi B CyTH BONPOCa, HE MOKET MPEJCTaBUTh €T0 B ayIUTOPHUU.
Pedepar

a) [IpumepHbIe TeMBI pedepaToB:

1. Opranu3zanus Ku3HU.

2. KayecTBeHHbIE 0COOCHHOCTH OpPraHU3alMK KUBOW MaTepHU BO BPEMEHU U IIPOCTPAHCTBE.
3. IlpuHIMIIBI CTPYKTYPHO-(QYHKIMOHATIBHON OpraHU3aluu KIETKH.

4. MonekynasipHO-OMOJIOrMYECKUe MPEICTaBIEHUsI O CTPOCHHMM M (PYHKIHMOHUPOBAHUU
TeHETUYECKOT0 MaTepHraia.

5. IIpoGiemMbl MPOUCXOKACHUS KU3HU Ha 3emiie (0030p TEOpHiA).

6. [IpoGaemMbl MPOUCXOKIICHHS YeTTOBEKA.

7. DBOJIIOLIMOHHBIN ITPOrpecc U 3BONIIOLIMOHHOE Oy TylIiee YeI0BEeYeCTBa.

8. BumoBoe eMHCTBO YellOBEKa.

9. Ilytu BO31€iicTBUS YETI0OBEKA HA IPUPOLTY.

10. I'maBHBIC HaMPaBIIEHUS YBOIIOLMOHHOTO MPOIECCa.

11. I'enHas MH)KEHEPUS U NEPCIEKTUBBI €€ NCIOIb30BAHMU.

12. I'enerndeckoe pazHooOpasue HOMO sapiens u reHeTHYeCcKuii rpy3 YeIOBEUCCTBA.

13. Unen B.M. BepHanckoro B COBpeMEHHOM OMOIOTHH.

14. PeruonanbHble Ipo0OIEMbI IKOJIOTUH.

15. DBomronust Ouocdepsl.

16. CommansHbie TpoOIeMbl TEHETUKU U SBOJIIOLINH.

17. Posib 0Te4eCTBEHHBIX YUEHBIX B PA3BUTUN OMOIOTHYECKUX HAYK.

18. Y. /IlapBHH 0 NPOUCXO0KIEHUH YEIOBEKA.

19. Vuensie Ouonoru — naypearsl HoOeneBckoit mpeMum.

20. Yuenue o Hoochepe. buorenes u HeoreHes.

21. Bun xak ¢opma CylecTBOBaHUS KU3HU.

22. T'enernueckue OCHOBBI JOJITOJIETH.

23. DBOIOLMOHHBIN POTPECC U IBOJIOIUOHHOE OyayIlee YeJI0BeUeCcTBa.

6) Kpurepuu orieHrBaHMsI KOMIIETEHIIU:

- MpaBWIBHOCTh OopMiieHus: pedepara (TUTYIbHAS CTPaHMLA, OTJIaBIeHHE U O(opMIIEHUE
HUCTOYHUKOB);

- YPOBEHb PACKPBITUS TeMBI pedepara / mpopabOTaHHOCTb TEMBI;

- CTPYKTYPHPOBaHHOCTh MaTepHaa;

- KOJINYECTBO HUCIOJIB30BAHHBIX JINTEPATYPHBIX HCTOUHUKOB.

[TpaBuia k opopmienuro pedeparoB npusenenbl B Y MK/ u Ha caiite kadenpsr.

B) ONMCAHUE IIKaJIbl OLEHUBAHUS

OnennBanue pedepaToB MPOBOTUTCS MO MPHHITUITY «3aYTEHOY / «HE 3aUTCHO.

«3auTeHO» BBICTABISETCA B Ciydae, eciau pedepaT o¢GopMIIeH B COOTBETCTBHE C
TpeOOBaHUSIMHI METOJAMYECKIX YKa3aHUH, TeMa JOCTATOYHO MPpOopadoTaHa, MaTeprall XOPOIIO
CTPYKTYPUPOBaH, KOJMYECTBO MCIIOJIb3YEMOH JINTEpaTyphl HE MEHee 5 HCTOUYHUKOB. B ciryuae
€CJIM KaKOW-Tu00 M3 KPUTEPUEB HE BBITIOIHEH, pedepar BO3BpaIIaeTcs Ha JOpabOTKYy.
Pewenue cumyayuonnsix 3adau:

a) [IpuMepHbIe TUIIBI CUTYalIMOHHBIX 3a]au:

3amaua Nel.

12



XpOMOCOMHBIM Ha0Op COMAaTHYECKHX KIETOK peyHoro paka paseH 116. Omnpexpenurte
XPOMOCOMHBIN Habop u yucino mojekyn JIHK B omHol u3 kineTok B mpodasze MUTO3a, B
meradaze muro3a u Tenodasze MutTo3a. llosicHMTE, Kakue MPOLECCHl MPOUCXOIAT B ITH
MIEpUO/Ibl M KaK OHU BIMAIOT Ha u3MeHeHnue yucna JJHK u xpomocom.

0) Kpurepuu onieHMBaHMs KOMIIETEHIUI:

- IPABWJIBHOCTh PACCMOTPEHUS CUTYyalluu

- YETKOE U BEPHOE TPAKTOBAHUE CUTYaI[1H.

B) OIKCAHUE IIKAJIbI OLCHUBAHUS

MakcumManbHOE KonruecTBO 0amtoB 2. Kax bl kpurepuit onieHnBaercs B 1 6a.

I/IHTepaKTI/IBHbIe METOAbI

WHTepakTUBHBIE METO/BI IO3BOJISIIOT YYUTBHCS B3aUMOJIEHCTBOBATh MEXIY CcOOOi,
BKJItOUasi npenonasarens. OHU COOTBETCTBYIOT JIMYHOCTHO-OPUEHTUPOBAHHOMY IOAXOAY,
IpeIoiaraloT KOJUIEKTUBHOE, oOyueHue B coTpyaHuuectBe. lIpernonaBaTenb BBICTYIAET B
poiM opraHuzatropa Imporecca OOy4deHMs, JMJepa TIpYIIbl, CO3/4aTeNsd YCIOBUH JUId
WHUIMATUBBI CTYJCHTOB.

Lleflb.' IOHATH B3aMMOCBA3b MCKIY CO6BITI/I$[MI/I, aHAJIM3UpPOBaTb, UMCTbL CBOC MHCHHC,
CTHMYJIMPOBATh ITO3HABATEILHYIO aKTHBHOCTh, COIIOCTABIISTH HOBBIE (DAaKThl M MHEHHS C TEM,
9TO paHee U3y4YeHO.

3a0ayu: HayduTh ApryMEHTHPOBAaTh M TOJEPAHTHO BECTH IHCHYT, TIIyOXKe BHUKATh B
CYIITHOCTDb HOBOI1 TEMBbI, MBICJICHHO pa3acCiiATh MaTCpral Ha BaXXHEHIIINE JIOTHYCCKHE qacTu,
OCMBICIICHHIO JIOTHKH W TMOCJIEIOBAaTEeIbHOCTH B U3JIOKEHHH Yy4eOHOro Marepuana, K
BBIACJICHHUIO B HEM I'JIaBHBIX U HauoOoJiee CYIICCTBCHHBIX TTOJI0KEHHUH.

I/IHTepaKTI/IBHbIe 3aHATHUS MIPOBOAATCH B BUJIE:

Peduexcus

[IpoBonuTCs HA NTEKIMHU U CEMUHAPCKOM 3aHATHU. Kak mpaBuiio, B KOHIIE 3aHATHSA,
CTYyJICHTaM MpeJyiaraeTcs NpooOJIeMHBIN BOIIPOC MO TEME 3aHATHS, HA KOTOPBIA UM
HEO0OXOUMO JaTh MUCHMEHHBIN OTBET B TeueHHe 10 MUHYT, UCTIONB3Ys 3HAHUSA, TIOTy4YEeHHbBIC
B XOJI€ JIEKIIMH, COOCTBEHHBIN KPYro30p U IPYIULIHUIO.

ITceMeHHEBINH OTBET OLIEHUBAETCS OO 2-X 0aJIJIOB.

2 Ganna — CTYACHT MMOHUMAET CYTh MOCTABICHHON MPOOJIEMBI, JaeT Pa3BEPHYTHINA OTBET, Te
MIPUBOJIUT CBOE COOCTBEHHOE CYXKJCHUE HITH BBRIOUPAET €T0 U3 MPEIOKCHHBIX.

1 Gam — CTyJIEHT B LIeJIOM MOHUMAET CYTh BOIIPOCA, IPUBOJUT CBOE COOCTBEHHOE CYKIEHUE,
HO HE TOJATBEPKIACT €ro KOHKPETHBIMH (akTaMu, JHOO TpHUBEICHHBIC (aKThl HE
PacKpbhIBAIOT CYTh BOIIPOCA, HE UMEIOT K HEMY HUKAKOTO OTHOIIICHUSI.

0 GanyIoB — OTBET OTCYTCTBYET.

MyJabTHMeIUiHOE 3aHATHE

MynbTUMeENIHOE 3aHATHE ABISETCS OAHOM M3 (POPM MHTEPAKTUBHOrO MeTona. Ha 3aHsaTusx
HCIOJIB3YIOTCSI MYJIbTUMEANMHBIE MaTepuabl, KOTOpbIE COJEpKaT KOPOTKHUE BUJICO-JIEKIINH,
nepeMexaroniecs: 3aJaHusMM B BUAe TecTa. CTyaeHTaM Ipeajaraercs AaTb OTBET Ha
TECTOBOE 3aJJaHUE MO XOJly MU3y4eHUsl MaTepuasa, OTBETUB CaMOCTOSITENIbHO y KOMIIbIOTEpa.
ITpu HenpaBMIIBHOM OTBETE BUACOCIOKET aBTOMATHYECKH ITOBTOPSETCS 10 TEX MOp, ITOKa HE
OyzeT BBEICH NPaBUIIbHBIN OTBET.

Kpurepun oueHku:

1 Gaywt — OTBET 1aH BEPHO;

0 6ayIoB — OTBET J1aH HE BEPHO.
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8.3. Meroanueckne MarTepuajbl, ONpeae/siiOlde NPouUeIypPbl OLEeHHMBAHUS 3HAHUIA,

yMeHHMid,

HAaBbBIKOB H (I/IJ'II/I) onbiTa JCATCJIBbHOCTH, XaAPAKTCPUIYIOUIUX ITallbl

(popMupoBanus KoMneTeHUM

HroroBast arrectanusi M0 IUCLUUIUIMHE SBISIETCS WHTETPAJIbHBIM I10Ka3aTeIeM
KayecTBa TEOPETHUECKHUX U MPAKTUUYECKUX 3HAHUM M HABBIKOB OOYYarOUIMXCA I10
JUCLUIUINHE W CKJIAJbIBAETCA M3 OLCHOK, MOJIYYEHHBIX B XOJ€ TEKyIled u
MIPOMEKYTOUHOM aTTecTaliu.

Tekymas arrectauus B CEMECTpe MPOBOAUTCS C LENbI0  OOecreyeHus
CBOEBPEMEHHOM OOpaTHOW CBS3M, JUIA KOPPEKIHH OOy4YeHHs, AaKTHBH3AIUU
CaMOCTOSITENIbHOM pabOThl 00YJarOIIMXCS.

[TpomexyTouHas arTecTanus MpeaHa3HavYeHa JUisi 00BEKTHBHOTO IMOATBEPKIACHUS
U OLIEHUBAHUA JOCTUTHYTHIX PE3YJIbTaTOB 00yUEHUs MOCIE 3aBEPIICHUS N3yUCHUS
JUCIUTIAHBI.

Tekyias aTTecTanus OCyIleCTBISETCS /1Ba pa3a B CEMECTP:

o koHTposibHass Touka Ne 1 (KT Ne 1) — BbicTaBiisieTcss B 3JEKTPOHHYIO
BEJIOMOCTh HE Mo3JHee § Henenu ydeOHoro cemectpa. BkitouaeTr B cels
OLICHKY  MEpOIpPUATUHI TEKYLIEr0  KOHTPOJIA  ayIUTOPHOM U
CaMOCTOSITENIbHOM paboThl OOywaromierocst mo paszieiam/TeMaMm y4eOHOM
JTUCHUILTUHEI ¢ 1 1o 8 Hepenmo yyeOHOro cemecTpa.

o koHTpojbHas Touka Ne 2 (KT Ne 2) — BoicTaBisieTcs B 3JEKTPOHHYIO
BEJIOMOCTh HE Mmo3aHee 16 Hemenu ydeOHOro cemectpa. Brirrodaer B cebs
OLICHKY  MEpOMNpHUATUN TEKYIIEr0  KOHTPOIA  ayAUTOPHOH U
CaMOCTOSITENIbHONW paboThl 00ydaromierocs 1o pasjaeiam/TeMaM ydeOHOM
TUCIUILIMHEL ¢ 9 1o 16 Heneno yueOHOro cemectpa.

HUckniouenue:  Tekymass — arrecrauuss B 8 cemecTpe  OOydeHUs IO

o0Opa3oBaTeNbHBIM IporpamMmaM OakajaBpuaTa, B KOTOPOM €IWHCTBEHHas

koHTposnbHast Touka Ne 1 (KT Ne 1) — BbicTaBisieTcs B 3JIEKTPOHHYIO

BEJIOMOCTh HE Mo3/1Hee 6 Hexenu ydeOHoro cemectpa. Bkirodaer B cebs

OLIEHKY MEPONPUATUN TEKYHIEro KOHTPOJIS ayAUTOPHOM M CaMOCTOATENbHOMN

paboThl oOydJaromierocst Mo paszaenaam/reMam y4eOHOW JUCHUIUIMHBI ¢ 1 1o 6

HEJIENI0 y4eOHOTO ceMecTpa.

Pe3ynbrarel Tekymieil M NpPOMEXYTOYHOM aTTeCTAlMy TMOJABOAATCA IO IIKAJe
0aTbHO-PEUTUHTOBON CUCTEMBI.

8.4. IlIkaJyia oueHkH 00pa30BaTeJNbHBIX 10CTHKEHUI

HTorosasi arrecranmus mo AMcuuMiinHe onenuBaerca mo 100-0ajaanHo# mKkaje u
NMpPeCTABJsIET CyMMY 0aJ/J10B, 3apa00TaHHBIX CTYJA€HTOM NPH BBHINOJHEHHUHN 33aJaHUH B
paMKax TeKyuieil U NPpoOMeKyTOYHOM aTTecTaluu

Cymma
oannoe

Ouenka no 4-x oannvnoii Ouenxka | Tpebosanus K ypoenio oceoenus
wiKkane ECTS | yuebnoii oucyunaunot

90-100

5- «omauunoy/ «3aumenoy

O1eHKa «OTJIMYHOY» BBICTABIISIETCS
CTYJEHTY, €CJIi OH INIYOOKO U IMPOYHO
YCBOWJI TPOrpaMMHBIN MaTepuall,
MCYEPIBIBAIOIIIE, TIOCTIEI0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO €ro
U3J1araeT, yMeeT TECHO yBS3bIBaTh
TEOPUIO C IPAKTUKOM, UCTIOIB3YET B
OTBETE MaTepuanl MOHOTpaprIeCKOu
JUTEPATyPHI
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85-89

4 - «xopowor/

«3aumeHoy
75-84

70--74

65-69

3 - «y0oeremsopumenvhoy/
«3aUmenHo»
60-64

OreHKa «XOpoII0» BBICTABIIAETCS
CTYAEHTY, €CJIM OH TBEPAO 3HAECT
MaTepuai, FPaMOTHO U MO CYIIECTBY
U3JIaraeT €ro, He JOIyCcKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC

OneHka «y10BIETBOPUTEIBHOY
BBICTABJISICTCA CTYACHTY, €CIIM OH UMEET
3HaHMS TOJIBKO OCHOBHOI'O MaTepuala,
HO HE YCBOUJI €70 JACTAJIEH, JOIIYyCKAeT
HETOYHOCTHU, HEJOCTATOYHO MMPABUIIbHBIE
(GOopMyJIMPOBKH, HAPYLIECHUS JIOTHYECKOU
MIOCJIEI0BATEIBbHOCTH B U3JI0KEHUH
IIPOrpaMMHOI0 Marepuaia

2 - «Hey0081emeopUMenbHO»/
«He 3aUMeHO»

0-59

OneHKa «Hey10BIETBOPUTEIBHO
BBICTABJISICTCA CTYACHTY, KOTOpI)If/'I HE
3HAET 3HAYUTEJIbHON YacTH
IIPOrpaMMHOI0 MaTepHuaa, JOIMyCKaeT
cyiecTBeHHbIe omnOKu. Kak mpasuio,
OLICHKA «HEYJIOBJIETBOPUTEIBHO»
CTaBUTCS CTYAEHTaM, KOTOPbIE HE MOTYT
MIPOIOJDKUTH 00yueHue 6e3
JIOTIOJIHUTEIBHBIX 3aHATUHI 110
COOTBETCTBYIOIIEH TUCIUTIIINHE

[Ipouenypa oneHMBaHUA 3HAHWUM, YMEHHI, HAaBBIKOB IO IUCHUIUIMHE «buomorus»
BKJIIOYAeT Y4YeT YCHEIIHOCTH IO BCEM BHAAM OLEHOYHBIX cpeAcTB. OIleHKa KadecTBa
MOArOTOBKH BKITIOYAET TEKYLIYIO U POMEKYTOUHYIO aTTECTAIUIO.

Texkymmii KOHTPOJb TPEACTABIACT COOOW TPOBEPKY YCBOCHHS YYeOHOTO Marepuaa,
PEryIApHO OCYIIECTBISIEMYIO Ha MPOTsHKEHUU 00yueHus Ha Kax10i tabopaTopHoii paboTe.
Texymuit KOHTPOIb OCYIIECTBISETCS B (popMe yCTHOTO OIpoca, OTYeTa Mo JabopaTopHOM
paboTe, TecTta, peuIeHHS CUTYallMOHHOM 3ajaud, JOKIAA0B, pedeparoB U KOHTPOIBHBIX
pabor.

DopMoli MPOMEKYTOUHOTO0 KOHTPOJISA SIBISETCS 3a4eT, Oa/uibl 32 KOTOPBIM BBICTABIISIOTCS
110 UTOraM YCTHOT'O OIIPOCa Ha 3auere.

[To okoHUaHMM Kypca OCBOEHHUS TUCIUILIMHBI MMPOBOJUTCS MPOMEXKYTOUHASI aTTECTAIMS B
BUJIE 3a4€Te, YTO MO3BOJSET OIEHUTh COBOKYITHOCTh MPUOOPETEHHBIX B MPOIECCE 00YUCHHS
CTYJICHTOM TIPO(ECCHOHAIBHBIX KOMIIETEHITHH.

DK3aMeH CKJIaJbIBa€TCAd W3 JIBYX OLIEHOYHBIX CPEJCTB, YCTHBIA OTBET Ha BOMIPOCH K
9K3aMeHy, MPU ATOM CTYACHT JOJDKEH OTBETUTh Ha 3 BOIPOCA W3 MPUMEPHOTO TEPEUHS
BOIPOCOB IS IOATOTOBKH K 3K3aMEHY U OTYUTATHCS 10 JTa0OpaTOPHBIM paboTam.

OreHKa 10 TUCIUTIIINHE BBICTABIISETCS IO CICTYIONUM KPUTEPHUSIM:

«OTIUYHO» BBICTABISIETCS MPU MPEJOCTABICHUH OTYETOB 1O 1a00paTOpHBIM paboTam (He
menee 70%), cTaHHOM 3a4deTe Ha OTIUYHO.

«XO0pOIII0» BBICTABISAETCS MPU MPEIOCTABICHUN OTYETOB 10 Jab0paTOpHBIM paboTam (He
meHee 70 %) 1 cIaHHOM 3a4eTe Ha XOPOMUIO.

«Y IOBJIETBOPUTETILHOY BBICTABIISIETCS MPHU MPEIOCTABICHUU OTYETOB I10 JIAO0OPATOPHBIM
pabotam (He meHee 70 %) U cIaHHOM 3a4eTe Ha YJOBJIETBOPUTEIHHO.
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«HeynoBneTBOPUTENHHO» BBICTABISIETCSI CTYACHTaM, €CIIM HE TPEJOCTaBICHBI OTYETHI IO
nabopaTopHbIM paboTaM, OO0 Ha 3a4eTe CTyIeHT HaOpai MeHnee 20 GamioB.

9. IEPEYEHDb OQHOBHOﬁ W JOMOJHUTEJBbHOM YYEFHOM JINTEPATYPHI,
HEOBXOJINMOMU 1JIs1 OCBOEHUA JUCIHUIIVIMHBI

1.

9.

@) OCHOBHAA yueOHaa numepamypa:
Xumus Be3Jie U BCIOAY : HayuHo-momyisipHoe uznanue / JI. H. baunos, B. B. Tlonskosa,
. JI. ITepdunosa, H. Y. KpsimoB. — Cankr-IletepOypr : Jlans, 2026. — ISBN 978-5-
507-54043-3. — TekcT : aneKTpoHHbIH // JIaHb : 3MeKTPOHHO-OMOIMOTEeYHAs cCHCTeMa. —
URL.: https://e.lanbook.com/book/513421
buonorus : yuebnoe mocobue / [I. K. baxosa, A. 1O. Ilaputos, A. A. fIxyriosa [u ap.].
— Hanpuuk : KBI'Y, 2024. — 108 c. — Tekcr : anekTpoHHbIH // JIaHb : 3JI€KTPOHHO-
oubnmmoteunas cucrema. — URL: https://e.lanbook.com/book/434354
buonorus: yuebnuk: B 2 1. / pen. B. H. Apbirun. — M.: I'DOTAP-Memua. T. 1/ B. H.
Speirud [u gp.]. — 2012. — 736 c.
buonorus: yuebnuk: B 2 1. / pea. B. H. Speirun. — M.: I'D0TAP-Meaua. T. 2 / B. H.
Speirus [u np.]. — 2012. — 560 c.
buonorus: yuebuuk. / MamonrtoB C.I'., 3axapos B.b., Ko3nosa T.A. — M: AkanemKHura.
—2014. — 512 c. (3asBKa B OMOAHOTEKE)
Bepemaruna B. A.OcHoBbl 0011ei nuronoruu : yued. mocobue uist cTya. By30B/ B. A.
Bepemaruna. -2-e usn., nepepad.. -M.: Akagemus, 2007.-176 c.
MawmontoB C. I'.buosnorus : yue6. s cryn. Bysos/ C. I'. MamonToB, B. b. 3axapos, T.
A. Koznosa ; pen. C. I'. MamonTos. -M.: Akagemust, 2006.-576 c.
buonorus : yue6. muisg crya. men. yuwuig U kosemkeit/ H. B. YUe6simes, I'. I'. ['punesa,
I'. C. I'y3ukoBa u ap. ; pen. H. B. UeGbimes. -2-¢ u3a., crep.. -M.: Akanemus, 2008.-
416c.
Epemuenko O. 3.Yuenue o Oumochepe : yueOd. mocobme s cryn. Byzos/ O. 3.
Epemuenko. -2-e u3a., nepepad. u jor.. -M.: Akagemus, 2006.-240 c.

0) OonoanumenvHan yueonas 1umepamypa.

1. EropoBa, O. B. O®Ousuko-xMMHYeCKHE€ METOABl HCCIENOBAaHUS U TEXHHKA
naboparopHbix padot. OcHoBbl Mukpockonuu / O. B. Eroposa. — Cankr-IletepOypr
: Jlanmp, 2023. — ISBN 978-5-507-46840-9. — Tekct : snexTpoHHbIil / Jlanp :
3NEKTPOHHO-OMOIoTeynas cuctema. — URL: https://e.lanbook.com/book/322619

2. TlexoB A.Il. buonorus ¢ oCHOBaMH SKOJOTHH: YUEOHUK AJIS CT-TOB BY30B,00y4. MO
ecTecTBeHHOHayy. cnell. u Hanp. / [lexoB,Anekcannp Ilerposuu. - CII6 : Jlans, 2001.
- 672c.

3. Baxuenko /I.B. buonorus ¢ ocHoBamu 3KoJioTuU: YUeOHHK JUIs By30B / BaxHEHKO
I.B., T. C. T'apauzonenko, C. 1. Konecuukos; [Tox o6mr. pen.B.H. J{ym6as. - PoctoB
H/[] : ®enukc, 2003. - 512c¢.

4. Tymukun E.M. OOmas OWOJOTHS C OCHOBaMH JKOJOTHH H HpI/IpOI[OOXpaHHOI/I

nesTenbHOCTH: YueOd. mocobme / Tynukus,Erenmit HWBanoBuu. - M.

[TpodpO6pU3aaT, 2001. — 38 c.

Axumona T.A., Xackus B.B. Dxonorns.- M.: KOHUTH, 1998.— 124 c.

6. JIeicos,ILK. ILK. buonoruss ¢ ocHOBaMH DJKONOTWH, Y4eOHHK [ CT-TOB

€CTECTBEHHOHAYY., TEXH. U TYMaHUT. Halp. U cuel. By30B, M., Bricmras mkoia, 2007,

655c.

Boponkos H.A. Dxonorus o0miasi, connanbHas, npukiaanas. M., Arap, 1999.-234 c.

8. Huxomaiikun, H.U., Hukonaiikuna H.E., MenexoBa O.I1. Dxkonorus.- M.:/[poda,
2003.-158 c.

9. OOmas ’xonorusi, yueOHUK Ui CT-TOB By30B, M.: Akanemus.— 2006.— 256 c.

o

~
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http://www.academia-moscow.ru/authors/detail/44159/
http://www.academia-moscow.ru/authors/detail/45576/
http://www.academia-moscow.ru/authors/detail/45577/

10. HEPEYEHb PECYPCOB HHOOPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETH «MHTEPHET» (IAJIEE - CETb
«MHTEPHET»), HEOBXOJUMBbIX JJIs1 OCBOEHUSA JTUCIUIIJINHBbI

Hayunas snexkrponnas oudnauoreka: http://eLIBRARY.RU.

W3znarensctBo «Jlanby». DiaekTpoHHO-0MOIHOTeuHas cucTema. http://e.lanbook.com.
3BC IQlib. http://www.iglib.ru

OBC Koucyasrant cryaenTa: http://www.studentlibrary.ru

NS

11. METOJUYECKHUE YKA3AHUSI JUISI OB YUAIOLUXCSI IO OCBOEHUIO
JTUCHUIINHBI

[lpu wusyuenun kKypca «buonmorus» HE0OXOAMMO PYKOBOACTBOBATHCA TUAAKTUYECKUMU
€IMHUIIAMH, IPEJCTAaBICHHBIMU B 00pa3oBaTeIbHOM CTaHIApTe IUCLMUIUIMHBI M y4eOHOU
IPOrpaMMoii, cocTaBiieHHOM cornacHo CtaHaapry.

[Tporpamma npeaycmMaTpuBaer:

Jleknuu: 16 yaca (1 gac B HeeI0)

Oprannsanus 1esiTeJIbHOCTH CTY/ACHTA!

e [Jo Temam Bcex JIEKIIUI UMEIOTCS NPE3CHTALMH.

e OrtaenbHO CTAapocTe€ TPYIIbl BBAAETCA CHUCOK PEKOMEHIYEMON JIUTEpaTyphbl,
umeronieiics B oudnuorexe MATD, myist usyyeHus TeM o Kypcy.

CryneHT 10JKEeH MMETh JIEKIMOHHYIO TeTpalb, e o(popMIIseT KOHCHEKT JEKIMHA: KpaTKo,
CXEMAaTHUYHO, MOCIIEI0BATEIbHO (PUKCUPYET OCHOBHBIE MOJIOKEHMSI, BBIBOABI, (POPMYJINPOBKH,
0000111eHNs; TOMEYaeT BaKHbIE MBICIH, BBIIEISET KIIOYEBBIE CIIOBa, TepMUHBL. [IpoBepka
TCPMHHOB, TTOHATHH C IIOMOIIIBIO BHHI/IKHOHCHI/If/'I, CHOBapefI, CIIPaBOYHHUKOB C BBIIIMCBIBAHUEM
TOJIKOBaHMH B TeTpagb. OOO03HAYUTH BOIMPOCHI, TEPMHHBI, MaTepHaj, KOTOPHIH BBI3bIBAET
TPYAHOCTH, MTOMETUTHh W TIOMNBITATHCS HAWTH OTBET B PEKOMEHIyeMOM nurteparype. Ecim
CaMOCTOSITENIFHO HE yJaercs pa3o0paThCsi B Marepuaine, HeoOXoaumo c(hopMyIUpoBaTh
BOIIPOC U 3aJaTh IPENOJaBaTeNII0 HAa KOHCYJIbTaUWU. ['paduk KOHCynbTalui HMMeeTcs Ha
Kadeape U B 2JIEKTPOHHOM BHJIE€ Ha CTpaHUUKe Kaeapbl.

IIpakTHYeckne 3aHATHSA He NPETYCMOTPEHO

CemuHapckue 3aHATHS MPU3BaHbl HAYYUTh CTYAEHTOB pa3duparbcs B MPOOJIEMHBIX
BOIIpoOcax o0Iei OMOJIOTUH, OPUEHTHPOBATHCS B CIIEUATILHON JIUTEpPAType, CAMOCTOSTEILHO
paboTaTh ¢ JIUTEPATYPHBIMH W JJCKTPOHHBIMA HMCTOYHUKAMH, HAYYHUTHCS OCYIIECTBIIATH
MOUCK OMOJIOTHYECKON HH(OpMAINH, YACHATh U YMETh OLEHUBATh PA3JIMYHbIE TOYKU 3PEHUS.
Llenbt0 CEeMHHAPCKUX 3aHSATHHA JUIS CTYACHTOB, MPUCTYIAIONINX K U3YUYEHHUIO Kypca, SBISIETCS:
Oosee rIy0OKOEe 3HAKOMCTBO C KIIFOUEBBIMU TEOPETHUECKUMH BONPOCAMH, U3y4yaeMbIMH Ha
3aHSATHUSIX.

OcHoBHbIE 337a4u:

1) oOpereHre HaBBIKOB HAay4YHO-HCCIEAOBATEIHCKOM pabOThl Ha OCHOBE aHalM3a TEKCTOB
UCTOYHHKOB W MPHUMEHEHMs PA3IUYHBIX METOAOB HCCIIEOBaHUS; 2) BBIPAaOOTKAa YMEHUS
CaMOCTOSITEIFHO ¥ KPUTHYECKH TOAXOIUTh K HM3y4aeMOMY MaTepuaily, BKIIOYas
6ubnuorpaduio u cpeacTsa 3MeKTpoHHOI nHpopmanuu (MHTEpHET);

Opraﬂmauuﬂ JAeATC/IbHOCTH CTYACHTA:

B nHauane kaxmoro ceMmectpa CTYIEHTHl MOJY4YalOT IUIAH CEMHMHAPCKUX 3aHSATHM,
CIIUCOK TE€M I MOATOTOBKHM K JIOKJaJaM, HAalUCAHHWIO pedepaToB, a TaKkKe MPOBEICHHUIO

17


http://elibrary.ru/
http://e.lanbook.com/
http://www.iqlib.ru/
http://www.studentlibrary.ru/

3aHITHI B UHTEPAKTUBHBIX opMax.

Jlis TOATOTOBKM K 3aHATUSIM HEOOXOAMMO IIOJB30BAaThCS PEKOMEHIAIMSAMU IO
odopmienuto pedepaToB ¥ MOATOTOBKU JTOKJIAA0B. Pekomennanum nMerorcs Ha Kadeape u B
9JIEKTPOHHOM BHJIE Ha CTPaHUYKE KadeIphl.

Opraﬂmaunﬂ ACATEJIBHOCTH CTYACHTA:

e K nabGoparopHblM paboTaM — aBTOPCKMH NPAKTUKyM: COAEp)KaHue pador,
METOANYECKHE PEKOMEHIalluH, BOIPOCHI U1 CAMOIIOATOTOBKHU K 3aIIUTE.

e PacneuaTka cO CHHCKOM MaTepHalioB M 00OPYAOBaHHS, HEOOXOAMMBIX K KaKIOH
nabopaTtopHoOi paboTe, XpaHUTCS B TaOOPATOPHH.

[lepen KaxapIM 3aHATHEM, HEOOXOAUMO, BHUMATEIbHO U3YUUTh MaTepuall, NpeaIoKeHHbIH B
METOAMYECKHX YKa3aHUSX JUIsl IMPOBEJEHHs JJabopaToOpHBIX paboT mo aucuumimHe «OO01mas
Oouonorusi». [lpm NOArOTOBKE K 3aHATUAM HEOOXOAMMO MCHOJIb30BaTh OCHOBHYIO U
JIOTIOJIHUTEbHYIO JIMTEpaTypy, KOHCHEKT JIEKIMH, a TaKXKe OHJIEKTPOHHBIE PECYPCHI.
Bremonnenne nabopaTopHbIX paboT HeoO0XoauMo Uit (OPMHPOBAHUS TMPAKTHIECKUX
HaBBIKOB pa0OThI C MPUOOPAaMU U NOATBEPAKICHUS HA IMPAKTUKE MOJYYCHHBIX TEOPETHUECKUX
3HAHWUM.

3ammra Jga00paTOpHBIX paboOT NPOXOAUT B yCTHOM ¢opme. Bompocsl s
CaMONIOJTOTOBKH W 3aIUTHI JIA0OPATOPHBIX pabOT MpHBENEHBI B TPAKTUKyME B KOHIIC
KaX/10i1 paboTBhI, a TaK)Ke UMEETCsl pa3pe3Has pacredaTka ¢ BONPOCAMHU AJIsl YCTHOM 3alIlUTHI.

KonTposbHbie padoThbI:

[ToarotoBka mpeanonaraer npopabOTKy JEKIMOHHOTO MaTepHalia, COCTaBJIEHHE B PabOYMX
TETPaAsAX BCIIOMOTATEIbHBIX CXEM JJIA HArisJHOTO CTPYKTYpHUPOBAHHUS Marepuaja ¢ LEJbIo
yhnpouieHus ero 3anoMuHaHus. OOpamaTh BHMMaHHE Ha OCHOBHYIO TEPMMHOJIOTHIO,
KJIaCCU(UKALIMIO, OTINYNUTEIbHBIE OCOOEHHOCTH, HAJIMYME COOTBETCTBYIOIIMX CBSI3EH MEXIY
OTJIEIIbHBIMU IIPOLIECCAMH.

IToaroroBka goKJIaga K CEMUHAPCKOMY 3aHATHIO

OcHOBHBIE 3TaIlbl NOATOTOBKH JTOKJIa/a
- BBIOOD TEMBI;

- KOHCYJIbTAIUs TIPETo1aBaTes;

- IOATOTOBKA IJIaHa JTOKJIA/a;

- paboTa ¢ ICTOYHUKAMHU U JIUTepaTypoii, cOop MaTepuana;
- HaIllMCaHUE TEKCTa JOKJIAJa;

- O(bOpMJ'ICHI/Ie PYKOIIUCHU U NPCAOCTABIICHUC €€ MNPCIIOAaBaTC/IIO N0 Ha4dYajla JOKJIaldd, 4YTO
onpeacsICT rOTOBHOCTE CTYACHTA K BBICTYIIJICHUTO,

- BBICTYIIZICHUC C TOKJIaaA0OM, OTBETEI HA BOITPOCHI.

TemaTuka goKiIana nmpeajaraeTcs npemnogaBareneM. [JJokmaa MoxkeT ObITh MOATOTOBJIEH KakK B
MEYaTHOM, TaK U B PYKOMUCHOM hopme.

Texandeckue TpeObOBaHMs K TEKCTY Hokiaana: mpudt 14, matepsain 1,5, 0obem — 3 nucra.
TekcT gokIana M0JDKEH UMETh THTYIBHBIN JIUCT, OOPMIICHHBII B COOTBETCTBUU C 00PA3IOM,
nMerommmMcs Ha kadenpe, u cogepxkarb @.M1.0. crynenra, ©.M.0. npenonaBarens, Ha3BaHHUE
npeaMeTa, TeMy JOKJIaaa, ToJl BBINOJHEHUS, IUIaH Jokjana. Jlokiman MOmKEeH COIep>KaTh
MpaBUILHO O(hOPMIICHHBIE CCHUIKH Ha MCIOJIb30BAaHHBIC HCTOYHUKH H JIUTEPATYPY.
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CTyneHT NOJKEH MPOBECTH JOMAIIHIOI PENETULMI0 YCTHOTO BBICTYIJIEHUS C AOKJIAIAOM M
YJIOCTOBEPUTHCSI, UTO 110 BPEMEHHU JOKJIa/ YKIIAJAbIBACTCS B OTBEJCHHBIE U1 HETO 6-7 MUHYT.
JomamHsiss  (BHeayJUTOpHAas) MOJArOTOBKAa JOKJana OICHHMBaeTcs OO0 2-X  0aios,
BBICTYIIJIEHHE U OTBETHI Ha BOIPOCHI TAKXKE JI0 2-X 0aJUIOB (XapaKTepUCTUKA OLIEHKU YCTHOTO
BBICTYIUIEHHs JaHa Bbllie). MToro 3a BhINOJIHEHHWE [MaHHOTO 3alaHusl CTYAEHT MOXKET
HOJY4YUTh 10 4-X 6auioB.

Pedepar

[TonroroBka pedepaToB HampaBieHa Ha Pa3BUTHE U 3aKPEIJICHHE y CTYACHTOB HaBBIKOB
CaMOCTOSITENIFHOTO ~ TIIyOOKOTO, TBOPYECKOTO M  BCECTOPOHHETO aHajM3a HAay4HOM,
METOJUYECKOW M JAPYrol JMUTepaTypbl MO AaKTyalbHBIM MpoOiieMaM JUCIUIUIMHBI, Ha
BBIPAOOTKY HAaBBIKOB M YMEHHI TPaMOTHO W YyOEAWTENbHO H3JaraTb MaTepuai, YeTKO
dbopMynupoBaTh TeOpeTHYeCKue OOOOIICHMs, BBIBOJABI U MPAKTUYECKHE PEKOMEHIAIUH.
PedepaTsl HOKHBI OTBEYAaTh BHICOKMM KBAIM(DHKAIIMOHHBIM TPEOOBAaHUSM B OTHOIICHUU
HAYYHOCTH COJIEp>KaHusl U 0(popMIIeHUSI.

TpeboBanus x odopmieHno pedepara UMerOTcs Ha Kadeape u B JIEKTPOHHOM BHUE Ha
CTpaHHuKe Kadeapsl.

CamocrosiTeabHas padora: 40 yacos
e CTyneHTbl CaMOCTOATEIBHO MPOpadaThIBAIOT MaTepuan MO MPEIIOKEHHBIM TEeMaM.
dopma OTUETHOCTH — KOHCHEKT. Marepuan BXOJUT B BOIPOCHI MPOMEXKYTOUHOTO,
TEKYIIETr0 U UTOTOBOT'O KOHTPOJIS.

Pabora ¢ yueOHO 1 HayyHO! JTUTEPaTypO ABIISETCS IJIaBHOM (POPMOI CaMOCTOSITENILHOM
paboThl U HeoOXoauMa IMpH MOJArOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKHUX 3aHATUAX, K
MOJ1yJIbHBIM KOHTPOJIbHBIM paboTaM, TECTUPOBAHUIO, 3k3aMeHy. OHa BKJIIOYAaeT MpopaboTKy
JEKIIMOHHOIO MaTepualla - U3Yy4YCHHE PEKOMEHJOBAaHHBIX HCTOYHHUKOB U JIUTEPATyphl I10
TEMaTHKE JIEKIMM, KOHCHEKTUPOBAHME MOHOTpapuii M HayuyHbIX CTaTed 1O TemMaMm
CEMUHAPCKUX 3aHATHUH.

KOHCIIEKTBl Hay4HOW JUTEPATYphl IIPH CaMOCTOATEIBHOM NOJATOTOBKE K CEMHUHAPCKUM
3aHATUSAM JIOJDKHBI OBITh BBIMOJHEHBl AKKYpaTHO, COJEpXKaTh OTBEThl HA KaXJbIH
MOCTaBJIEHHBIA B TEME BOMPOC, UMETh CCbUIKY Ha UCTOYHMK MH(OpPMALUU C 00s13aTEIbHBIM
yKa3aHUEM aBTOpa, HA3BaHWSA U TIoAa WU3JaHHUS HCIOJIb3YEMOW HAy4YHOU JIMTEpaTyphl.
KoHcnekT MoxeT ObITh ONOPHBIM (COAEPKaTh JHIIb OCHOBHBIE KIIFOUEBbIE MMO3ULIMH), HO NPU
3TOM MO3BOJISIOIIMM JIaTh TOJHBIM OTBET MO BOIPOCY, MOXKET OBITh MOJPOOHBIM. OOBEM
KOHCIIEKTA OIIPEJENISIETCS CAMUM CTYIEHTOM.
B nporecce paboTsl ¢ yueOHON 1 HAyYHOH JINTEPAaTYPOH CTYIEHT MOXKET:
e enaTh 3alUCH [0 XOJy YTEHMsI B BHJE MPOCTOTO WM Pa3BEpHYTOro IuiaHa (T.e.
CO3/1aBaTh N€PEYCHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HUCTOYHHKE);
® COCTaBJIATh TE€3UCHl (LIUTHpPOBAaHUE Hauloyiee Ba)KHBIX, 3HAUUMBIX MECT CTaTbU WIIU
MOHOTpaduu, KOPOTKOE U3II0KEHHE OCHOBHBIX MBICIIEH aBTOPA);

® TOTOBUTH aHHOTAIMU (KpaTkoe 000011eHne IpoOIEeMHBIX BOIIPOCOB padoThI);

® Co3/7aBaTh KOHCIEKTHI (Pa3BepHYThIE TE3HUCHI, KOTOPBIE COAEPKAT U JJOKA3aTEIbCTBA).
KoHcnekTsl Jekuuid W HayyHOW JUTEpaTypbl B 00SA3aT€IbHOM TMOPSIIKE MPOBEPSIOTCS
npernojiaBaTeseM Ju00 BO BpeMsi CEMHUHAPCKOI0 3aHATHS, TMOO BO BHEAYIUTOPHOE BpeMs (10
YCMOTPEHHIO NPETOAABATENS).
3a KOHCIIEKT CTYACHT MOXeT moay4uTs ot 0,5 1o 2-x Gana.

HroroBblii koHTpOk: 3aueT (1 cemecTp)
e Bompockl k 9k3aMeHy BBIAAIOTCS CTYJCHTaM B 2JIGKTPOHHOM M paclieyaTaHHOM BUJIE B
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Hayaje ceMecTpa.

[TonroroBka k 3a4eTy M 9K3aMeHy TpeOyeT Oojee TIIATeIbHOr0 U3y4eHHs] MaTepuana 1o
TeMe WK OJOKY TeM, aKIIEHTUPOBAHUSI BHUMAHHUS Ha ONPEeNICHHUX, TEPMHHAX, COACPIKaHUH
MOHATHUM, JaTrax, MMEHaX, XapaKTepUCTHKaX OTAeIbHBIX coObiTui. Kak mpaBuio, mpu
NOJArOTOBKE K TECTHPOBAHMIO M HJK3aMEHY HCIIONIb3YeTCs OCHOBHOH  y4eOHUK,
PEKOMEH/IOBaHHBIM B palouell MmporpaMMe, a TaKKe KOHCHIEKThl JEeKUMA MU HaydHOU
JUTEPATyphl, COCTABICHHBIE B XOJI€ U3yUEHUsI BCETO Kypca.

12. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCTTIOJIb3YEMBIX
TP OCYIIECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA 110
JUCIHUIIVIMHE, BKUIIIOYASA IEPEYEHDB ITPOI'PAMMHOI'O OBECIIEYEHUA U
NHO®OPMAINIMOHHbBIX CITPABOYHbIX CUCTEM (ITPM HEOBXOJINMOCTH)

1. Ucnonk30BaHue cliaiiI-nmpe3eHTaluil mpy IpOBEACHUH JEKIIMOHHBIX 3aHITUN
2. OpraHuzanusi B3aUMOJEHCTBUS C OOYYAIOIUMUCS TOCPEACTBOM DSJIEKTPOHHON IMOYTHI
(ITpoBepka momamHuX 3aJaHUN U KOHCYJIBTUPOBAHHE ITOCPEICTBOM AJIEKTPOHHOU MOUTHI).

IIpy ureHuMM NEKUUH IO JAHHOMY KypCy MCIOJIB3YHOTCS MYJbTUMEAUMHBIE TEXHOJIOIMH B
aynutopusix MATO HUAY MU®DU, ocHalleHHBIX KOMITBIOTEPaMH, SKPAaHOM U IPOEKTOPOM.

JlaGopaTopHbIe 3aHATHS TPOBOJATCS B CIIEIHAIBLHO 000pyI0BaHHOM Jaboparopun Kadeapsl
TaK)Ke C MCIIOJIb30BAHUEM MYJIBTUMEIUIHOTO KadeapaibHOro 000pyaoBaHus (KOMIBIOTED,
9KpaH, MPOEKTOP, TEJIECBU30P U BUACOMArHUTO(DOH).

MynbTuMeauitHbIe T0coOus:

OtkpsbiTast buonorus 2.6. — U3narensctBo «HoBeiil quck», 2005. 1C: Penetutop. buonorus.
—3A0 «l Cy,

1998-2002 rr. Astopsl — k.0.H. A.I'. JImurpuena, k.0.H. H.A. PsabumuxoBa OTkpsiTas
buonorus 2.5 — OO0

«®Puzukon», 2003 r. Asrop — /.M. MamonroB / Ilon pexn. x.0.H. A.B. Maranuna.
Bupryanenas mkona Kupumna u Medoaus. Menuareka mno Ouonoruu. — «Kupumn u
Medoauii», 1999-2003 rr. ABTopsl — akanemuk PHAHW B.b. 3axapos, n.n.H. T.B. VBanoBa,
k.0.H. A.B. Maranun, x.0.H. 11.1O. baknymunckas, T.B. Anpumona.

Cnucok BUIEOPUIBMOB:

. Bocripou3Beienne OMOJIOrHYECKUX CUCTEM.
. Peanuzanms renetndeckoit nHGOpMaIum. .
. 3axons! I'. Mennens.

. BzauMoelicTBue reHoB.

. Permukarnus JIHK.

. I3MeHYHNBOCTb.

. MyTtarennsie (haKTOPBI CPE/IbI.

. PazBuTHE 2BOIOIMOHHLIX HJICH.

. Teopun MpOUCXOXKACHUS )KU3HU HA 3eMJIC.
10. ITyremectue Y. JlapuHa.

11. Buasr ecrecTBeHHOTO O0TOOpA.

12. Kpurepuu Buaa.

13. Ananranuu >KUBBIX OPTraHU3MOB.

14. ®opmbl 60pBOBI 3a CyIIECTBOBAHHE.

OO NO O~ WN B
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13. Onucanue MaTepHATbHO-TEXHHYECKOH 0a3bl, HEOOXOIMMOIl ISl OCYIIeCTBJIEHHSA
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

MuHuManbHO HEOOXOMUMBIA il peald3ald AUCHUIUIMHBL IepEUYeHb MaTepUalbHO-
TEXHUYECKOTO 00ECIIeUeHNUs BKIIIOUACT B CEO:

A) aynuTopus AJis JEKIUOHHBIX 3aHATHH Ha 30 MOCaJOYHBIX MECT C HOYTOYKOM, IIPOEKTOPOM
Y DKPAHOM;

b) ayautopus s 7a0OpaTOpHBIX 3aHATUH HAa 8§ TMOCATOYHBIX MECT C HOYTOYKOM,
IIPOEKTOPOM U 3KPaHOM,;

B) O6opynoBanue:

1. Mukpockorsi (00. 40, ok. 15).

2. [IpeameTHBIE U TIOKPOBHBIE CTEKJIA.

4. IInneTky, BMECTUMOCTRIO 1 MJI 11 5 MII.

7. IIpoOUpKH CTEKISTHHBIC.

10. IITaTtuBsl 115t TPOOUPOK.

11. CreknsiHHBIE AJIOYKH.

13. JIaGopaTtopHBbI€ IITATUBHI.

15. IIpenapoBanbHbIE HAOOPHI.

18. CiuproBKa.

19. dunpTpoBanbHas Oymara.

20. Bara.

21. Kpacuresnp alieTOKapMUH.

22. AIeTOyKCYCHBIH alKOroJb.

23. Yamku [lerpw.

24. X¥MHYECKHUE PEAKTHUBBI.

25. 2-X cyTOYHBIE KOPEIIKH JTyKa.

26. KapTouku ¢ po/I0CIIOBHBIMU YEJIOBEKA.

27. ®otorpaduu KapuOTHUIIA C XPOMOCOMHBIMU abeppaliisiMu.

Jlaboparopus Takke OCHaIlleHa TaOIUIlaMU U TUJAKTHYECKUMH MaTepHallaMu 10 U3y4aeMbIM
TeMaM IUCHUTUIAHBI «O01as OMoIorus».

14. Uuble cBeieHUs M (MJIM) MATEPUAJIBI

14.1. Ilepeuenv obpazoeamenvHblX MEXHON02UIL, UCHOIL3YEMBIX HPU OCYULECHMEIEHUU
obpazoeamenvrno20 npoyecca no OUCUUNIUHE

KoMIteTeHTHOCTHEIH nmoaxoq Ipu OCBOCHHHM JUCHUINIAHBI PCAIU3YCTCA YCPE3
HUCIIOJIB30BaHHUC B y‘-Ie6HOM mponecce aKTHUBHBIX MECTOIO0B O6yquH${ — TaKHX B3aUMHBIX
HeﬁCTBHﬁ npenoaaBareisd u 06yqalom1/1xc>1, KOTOPELIC no6y>1<11a10T MNOCICIHUX K aKTHUBHOM
MBICIUTEIRHON | HpaKTquCKOfI ACATCIIBHOCTH B IPOLECCE OBJIAJACHHUA HU3YydaCMbIM
MaTCpHraJIoM. HpI/IMCHCHI/IC HHTCPAKTUBHBIX PCIKHUMOB 06yquI/1;1 IMMO3BOJISICT BBICTpAUBATH
B3aMMOHAaIIPaBJICHHBIC I/IH(l)OpMaI_H/IOHHBIe IMOTOKH: CTYACHT — TIpylnna CTYACHTOB —
npenoaaBarTeiib.

I/ICHOHB3yIOTC$I CJIICAYIOIUEC BUABI ACATCIbHOCTH!

1) IIpakTHKO-OpHEHTHPOBAHHAS JIESATEIBHOCTh — COBMECTHAS JEATEILHOCTD MO PYIIIIbI
00yJaroIuXcsl U MpenojaBaTelis ¢ Lebl0 PelIeHUs] Y4eOHbIX M IPOQPECCHOHATBHO-
OPUEHTHUPOBAHHBIX 33124 IYTEM BBINOJHEHHUs JabopaTopHbIx pabot. Ilo3Bomser
chopMHpOBaTh YMEHHME AaHAJIM3UPOBATh M pPEUIaTh TUINYHbBIE IPOPECCHOHATbHBIE
3a/1a4d pPa3HOM HAIIPABJICHHOCTH.

2) TexHOJOTWsS WCHONB30BaHHS PA3HOYPOBHEBBIX 33/JlaHMN — pa3NIMyaloT 33Ja4yd U
3a/laHusl TPEX OCHOBHBIX YPOBHEI: a) PENPONLYKTUBHBII yPOBEHb, IIO3BOJISIET OLICHUTD
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U JIMarHOCTHPOBaTh 3HaHME (DAKTUUECKOro Marepuala M YMEHHUE IPAaBUIBHO
UCTIONIb30BATh CIICIUAJIbHBIE TEPMHUHBI U MOHATHSA, Y3HaBaHHE OOBEKTOB M3y4YEHUS B
paMKax OIPENeIEHHOrO pa3lena IUCHUIUIMHBL, 0) PEKOHCTPYKTHBHBIH YpPOBEHb
MO3BOJIICT OLEHUTh M JUAarHOCTHPOBATh YMEHHUS CHHTE3UPOBATh, AHAIN3UPOBATH,
0000mare (akruyeckuid Marepuan ¢ (GOpMyIHpPOBaHHEM KOHKPETHBIX BBIBOJIOB,
YCTaHOBJIEHHEM TPUYUHHO-CIICACTBCHHBIX CBA3€H; B) TBOPUECKHUI yPOBEHD ITO3BOJISIET
OLICHMBATh ¥ JIMATHOCTHPOBATh YMCHUS, HMHTETPUPOBATh 3HAHHS Pa3IUYHBIX
o0JiacTel, apryMeHTHPOBATh COOCTBEHHYIO TOUKY 3PEHHS.

3) TpaguumoHHBIE TeXHOJIOTHH (MH()OPMAIMOHHBIC JICKLIUH, Ja00OPaTOPHBIC 3aHATHUS) —
CO3JJaHME YCJIOBHM, NMPHU KOTOPBIX OOyYaromIuecs IMOJIb3YIOTCS MPEHMYIIECTBEHHO
PENpPOIYKTUBHBIMUA METOAAMHU TpU pabOTe ¢ KOHCIEKTaMH, Y4€OHBIMH MOCOOUSIMH,
HaOmogass 3a W3ydaeMbIMH OOBEKTaMH, BBINOJHSAA JIaDOpaTopHBIE pPAaOOTHI IO
WUHCTPYKIIHH.

B MHTEpaKTHUBHBIX pexUMax MO TUCIUIUINHE TPOBOASTCS:
— PenleHue cUTyallMOHHBIX 33124 (IpaKTUYECKUE 3aHATHS) — 2 Yaca.

[Tocne wusydyenus oObekTa uccieAOBaHUS (OPMYIMPYETCsl CUTyallMOHHAs 3ajada C
pelIeHHeM €€ CTyJIEeHTaMH MWHIUBUAYalIbHO WJIM B Tpynnax ¢ IMyOJIUYHOW 3aluTON
pe3yabTaToB pabOThI U ONIIOHUPOBAHUEM.

— Pedarexcus (Jiexiun) — 2 vaca.

B KOHIEC 3aHATHA, CTYACHTAM IIpEAIaracrcs HpO6J’I€MHHﬁ BOIIPpOC IO TEMC 3aHATHA, HA
KOTOpBIfI um H€O6XOI[I/IMO JaTb MMCHMCHHBIM OTBET B TeueHue 10 MHHYT, UCIIOJIb3Ys 3HAHUA,
IMMOJIYYCHHBIC B XO€C JICKIIHUHU, COOCTBEHHBIN KpYro3op U 3pyAuluro.

— MyJabsTHMeaniiHbIe 3aHATUS (TIPAKTHYECKUE 3aHATHSA) — 2 YaCOB.

@OopMUPYIOTCS HABBIKM HCIIOJIB30BaHUSI METOJIOB MOJEIMPOBAHUS M aHalIM3a IpH
peleHnr KOHKpEeTHhIX 3amad. OpraHu3yercss Oecema TpemnomaBareitss M CTYACHTOB JUIS
00CYX/IeHUs pe3yabTaToB pabOThl, POPMYINPOBAHUS 000OIIEHHUH U 3aKOHOMEPHOCTEIA.

Bcero ayauTopHbIX 3aHATUH B HHTEPAKTUBHON (opMe — 2 yacoB

14.2. @opmut opzanuzayuu camocmoamenvHoi padomel odyuarouwuxca (memovl,
6bIHOCUMDBLE ONLA CAMOCHIOAMENbHO20 UYUEHUA; 6ONPOCHL 0114 CAMOKOHIMPOJIA; MUNOGblE
3a0anus 01 cCamonposepKu

CamocrosTenpHass pabora cTyneHTOB cocTaBisgeT Bcero 30 9acoB W BKIIIOYaeT B ceOs

U3Yy4YEHUE CIEIYIOLUX TEM.
1. Ucropus otkpeitus JHK. ®opma KOHTpoJsi: NMUCBMEHHOE TECTHMpOBaHHE Ha 9

HeJee.

2. Hoeiimue MeTOIBI HCCIIEAOBaHUS dKOCHCTeM. PopMa KOHTPOJIS: YCTHBIA KOHTPOJIb Ha
11 nenene.

3. MnnuBuayansHOE W KOJUIEKTUBHOE B Tipupoze. @opMa KOHTPOJIsi: TIOrOTOBKA JTOKJIAJI0B
Y BBICTYIJICHHUE HA IPAKTUYECKUX 3AHITHUSIX.

4. I'eneTnyeckue OCHOBBI JoyrojieTvs. dopmMa KOHTpPOJA: TOATOTOBKAa JIOKJIAJ0B U
BBICTYIUIEHHUE Ha MPAKTUYECKUX 3aHATHIX.

5. IIpobiieMa mpoucxoxAeHUS )KU3HU Ha 3eMiie. dPopMa KOHTPOJIA: TOATOTOBKA JIOKJIA/I0B U
BBICTYIUIEHHE Ha MPAKTUYECKUX 3aHATHUAX.

Ilpumepnvie memvl peghepamos 051 cCamocmoamenbHOU HOO20MOBKIU.:

1. TIpoGnembl MPOUCXOXKICHHS YeIOBEKa.
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DBOITIOLIMOHHBIN TPOTPecC U 3BONIOLIMOHHOE Oyyliee YeI0BeUeCTBA.
Opranuzanus *Ku3HU.
4. KauecTBeHHBIE OCOOCHHOCTM OpraHM3ALMM >KMBOM MaTepud BO BPEMEHH W
MIPOCTPAHCTBE.
[TpuHIUIBI CTPYKTYPHO-(YHKIIMOHATIBHON OPraHU3aIMH KIETKH.
MonekynsapHo-01oI0OTHYEeCKUE MPEACTABICHUS O CTPOSHUU U (PYHKIIMOHUPOBAHUU
TeHETUYECKOro MaTepuaia.

7. TIpoGnemMbl MPOUCXOKIACHUS KU3HHA HA 3eMiie (0030p TEOPHii).

8. IIpobnembl MPOUCXOKICHUS YEIIOBEKA.

9. DBOIIOLMOHHBIN MPOTPECC U IBOIIOIMOHHOE OyyIllee YeT0BEUeCTBa.

10. BugoBoe eAMHCTBO YeNOBEKa.

11. [lytu Bo3eHCTBUS YeNIOBEKa Ha MIPUPOTY.

12. I'naBHbBIe HaNPaBICHUS YBOJIOIMOHHOTO TpoOIIecca.

13. I'ennast uHXKeHEpUS U TIEPCIIEKTUBHI €€ UCIIOJIb30BAHMUS.

14. T'enetrueckoe pazHooOpazre HOMO sapiens u reHeTHYECKUi rpy3 4eaoBeUYecTBa.

15. Uneu B.W. BepHaackoro B COBpeMEHHOI OMOJIOTHH.

16. PernonanbHble MPOOIEMBI IKOJIOTHH.

17. DBomronusa 6uochepsl.

18. ConmanbHbie TPOOIEMBI TEHETHKHU U YBOJIOIIH.

19. Ponib 0Te4ecTBEHHBIX YYEHBIX B Pa3BUTHH OMOIOTUYECKUX HAYK.

20. Y. JlapBHH 0 TPOUCXOKICHNUH YEIOBEKA.

21. Yuensle 6uonoru — naypearsl HobeneBckoit mpeMuu.

22. Yuenue o Hooc(hepe. buorenes u Heorenes.

23. Bua kak ¢opma CyliecTBOBaHHUS KU3HU.

24. I'eneTrUeCcKue OCHOBBI JIOJITOJICTHSL.

25. DBOMIOLIMOHHBIH MTPOrpecc U 3BOMIOIMOHHOE Oy/yIllee YeT0BeYeCTBa.
TurmoBsle 3a1aHUs A1 CAMOTIPOBEPKHU
Buvioepume 00un omeem, komopuwlit ag1aemca Haudonee nPAGUILHHIM
1. Ha3zoBuTe qucaxapui.

A) nakro3za B) kpaxman

w

ISl

b) dpykrosza I') rmukorexn

2. C noMombI0 KaKUX CBsI3eii popMuUpyeTcsi BTOpUYHAsI CTPYKTYpa OeJika.
A) mentunueix B) nucynbhuaHbx

b) Bomopoansix I') runapodoOHBIX

3. Kakoe azotucroe ocHoBanue JJHK komnjieMeHTapHO HMTO3UHY?

A) agenun B) ypauun

b) ryanun I') Tumun

4. Ha3zoBuTe XUMHYeCKOe coeJuHeHne, koTopoe nmeercs B PHK, Ho oTcyTcTBYeT B
JHK?

A) TUMUH B) pu6o3a

b) nesokcupuboza I') ryanun

5. K iunuaam oTHocHTCS

A) xonectepuH B) uncynun

b) xutun I') kpaxman

6. 3amMTHYI0 PYHKIIUIO B OPraHU3Me BbINOJIHSIOT

A) BuTamuHbI B) HyKIIEHHOBBIE KUCTIOTHI

b) 6enku N AT®

7. Kakoii npoueHT HyKJ1eoTHA0B ¢ nuTo3uHoM coaep:xkut AHK, eciu nos ee
aJIecHUHOBBIX HYKJ1e0THI0B cocTaBJjsieT 10% ot o0mero unciaa?
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A)40%  B)45% B)80% TI')90%

8. Pudocomuas PHK

A) IprHUMAaeT y4acTue B TPAHCIIOPTE aMUHOKHCIIOT B KJIETKE

b) nepenaetr naHpOpMaLIHIO O CTPOCHUH MOJICKYJI OCJIKOB U3 s/ipa K pubocome
B) yuacTByeT B cuHTE3€ yrieBo10B

') BXOauT B cOCTaB OpraHouia KJIETKU, y4acTBYIOIIETO B CHHTE3e Oerka

9. ButamMHHBI BXO/JSIT B COCTAB

A) ropmonoB  b) pepmenTon B) AT® I') neiipomeinaTtopoB
3aoanua vacmu B
Buibepume mpu ¢epnvix omeema u3 wiecmu npeodioHceHHblX

1. KakoBbI CBOiicTBa, CTPOeHUE H (PYHKIIUH B KJIETKe MOJIHCAXapPUI0B?
1. BBINOJHSAIOT CTPYKTYPHYIO U 3alacaroniyro (yHKIUN

2. BBINOJHSIOT KATAJIUTUYCCKYIO U TPAHCTIOPTHYIO (DYHKITHH
3. COCTOSIT M3 OCTaTKOB MOJIEKYJI MOHOCAXapuI0B
4. COCTOSIT M3 OCTaTKOB MOJICKYJI aMUHOKHCIIOT
5. pacTBOPAIOTCS B BOJE
6. He pacTBOPSIFOTCS B BOJIE
2. YCTaHOBHTE COOTBETCTBHE MEKIY XapPaKTEPUCTUKON HYKJIEHHOBOWH KHCJIOTHI
ee BHIOM.
XAPAKTEPUCTUKA BUJ
1) umeet popmy KIEBEPHOTO JHCTA A) uPHK
2) nuHeHas MoJIeKysa b) TPHK

3) nocraBisieT aMMHOKHUCIIOTHI K pubocoMam

4) HeceT MHPOPMALIMIO O IEPBUYHOM CTPYKTYype Oenka

5) COOEPKUT KOJIOHBI

6) IMeeT caMble MaJICHbKHE pa3Mepbl U3 HYKJIEHHOBBIX KACIOT

3. IlepeuncnTe yrjieBoabl
1. makro3a 2. rauuuMH 3. MypeuH 4. XUTHH 5. xojectepuH 6. pubo3a
4. YcTaHOBHTE COOTBETCTBHE MeK1Y 0COOCHHOCTSIMH MOJIEKYJI YIJ1eBOJ0B M HX BUIAMM.

OCOBEHHOCTHU MOJIEKVJI BU/IbI YIJIEBOAOB
1) moHomep A) nemironosa
2) nonuMmep b) rmroko3a

3) pacTBOpUMEI B BOJIE

4) HepacTBOPHUMBI B BOJIE

5) BXOJST B COCTaB KJIETOYHBIX CTEHOK PACTEHUH
6) BXO/SIT B COCTaB KJIETOYHOTO COKA PACTCHHI

5. YcTaHOBHUTE COOTBETCTBHE MEKIY XapPaKTePUCTHKON HYKJIEHHOBOH KHCJIOTHI U ee
BH/IOM.

XAPAKTEPUCTHUKA BU
1) umeet popmy KJI€BEpPHOIO JIHCTA A) JHK
2) COCTOUT U3 JIBYX CIIUPAJIbHO 3aKPYyUYEHHBIX LIeTen b) TPHK

3) nocTaBiIsIeT aMUHOKHUCIIOTHI K puOOcoMaM

4) sIBASIETCSl XpaHUTEJIEM HACJIEACTBEHHON MHGOpMAITIU

5) B ANUHY JOCTUTAET HECKOJIBKUX COTEH ThICSIY HAHOMETPOB
6) UMeeT caMble MaJIeHbKHE pa3Mepbl U3 HYKJIEHHOBBIX KHUCIOT
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1. Haiiniute ommOKky B NpHBEAEHHOM TEKCTe, HCTIPABbTE UX, YKAKUTE HOMepa
NMpeNJIosKeHN i, B KOTOPBIX OHHU C/IeJIaHbl, 3aNIMIINTE 3TH NpelJioKeHns 0e3 omndoK.
1. HykJI€MHOBBIE KHCIOTHI TPEJCTABIISIOT COO0H OMOIOTHYECKHE TTOTUMEPHI.

2. Onu npencrapieHsl B KieTke Mosiekynoit JTHK.

3. MoHOMepaMH HYKJIEUHOBBIX KUCJIOT SBJISIFOTCS HYKJICOTHU/IBI.

4. Kaxx1p1if HyKJI€OTH COCTOUT U3 caxapa pubo3bl U a30THCTOIO OCHOBAHUSI.

5. CyliecTByeT YeThIpe TUIA a30TUCTHIX OCHOBAHUM: aJICHUH, T'YaHUH, IUTO3UH U YPALIMIL
2. Haiigure ommOKY B NPUBEIEHHOM TeKCTe, HCIIPABbTE UX, YKAKUTE HOMepa
Npeai0KeHu i, B KOTOPBIX OHU CeJIaHbl, 3AIHIINATE 3TH NMPelioKeHus 0e3 oludoK.
1. Jlunu el — opraHUYECKUE BEILECTBA, PACTBOPUMBIE B BOJIE U B OPraHUYECKUX

pactBopuTesnsx. 2. [lo XuMuyeckoil CTPyKType JUMHUIBI — 3TO COSTUHEHUS IIIHIIEpUHA U
AMUHOKUCIIOT.3. BBIMOMHSIOT 3alIUTHYIO, CTPYKTYPHYIO U ABUTaTeNbHYI0 pyHKIMH. 4. Kupbl
IJIOXO MPOBOMSAT TEIUIO. 5. Y MHOTHX MIJIEKOIUTAIOUINX 00pa3yercs «Oypblil sKUp»,
UTPAIOLIUI pOJIb TEpMOpErysiTopa. 6. MHOTHE TUNUABI BXOIST B COCTaB TOPMOHOB.

14.3. Kpamkuii mepmunonocuueckuil cnoeaps

AnogepmeHT — YacThb rojiopepmenTa 6e3 kodakropa.

Annapatr T'oabI:Ku — OJHOMEMOpPAHHBIA OpPraHOW, COCTOSIIMI M3 CTOMOK ITUCTEPH,
My3bIPHKOB, C HUMU COCIUHEHHBIX U PACHOJOKEHHBIX M0 NMepu(eprun OpraHouia KpymHbIX
BaKyOJI€eH.

ACCHMWIAAUSL — COBOKYIHOCTh TIPOIIECCOB 00pa30BaHUsl CIOXKHBIX OPraHUYeCKUX
BEIIECTB U3 Oosiee MPOCTHIX. [l OCYIECTBICHUS 3TUX IMPOILECCOB HEOOXOIUMBI 3aTPaThl
SHEPTUH.

Anagaza 1— d¢da3za wmeio3a, Korja K MPOTUBOIMOJOXKHBIM TIOJIFOCAM  PACXOJSTCS
JBYXpOMAaTUJHbIE XPOMOCOMBI 3a CYET COKpalleHUsI HUTEW BEpeTeHa JICJICHUS.
Anagaza — (daza MUTOTHUYECKOTO IIMKJIA, KOT/Ia TIPOUCXOJNUT TEPEABUKEHUE XPOMOCOM K
noyirocaM KieTkd. llepeaBumxeHue XpOMOCOM CBSI3aHO C COKpAalleHUEM HUTEH BepeTeHa
JeJICHUsI, KOTOphbIe TAHYT 3a COOOM XpOMOCOMBI K COOTBETCTBYIOIIUM  IOJIOCAM.
AMHUTO3 — MpOLECC ACJICHUS sApa KIETKHU, KOI/la HE MPOUCXOIUT NEPECTPORKH XPOMOCOM,
UX paclpelesieHHe B JOYEPHHMX KIIETKax OCYLIECTBISETCS MNpOou3BOJbHO. IIpm amurosze
HEIMOCPEICTBEHHOT O JIeJie- HUSI KJIIETKH MOYKET HE TIPOUCXO/IUTb.

AJIbTepHATHBHBbIE NPU3HAKH — MIPU3HAKH, KOTOpBIE SBIISIOTCS psIMO
HPOTUBOIOJIOXKHBIMH JIPYT APYTY (HalIpUMep, OKpacKa IIBETOB).
AJuleIbHbIEe TeHbl — TE€Hbl, XapaKTepU3YIOUIUE JaHHBIM MpHU3HAK, UMEIOT OJUHAKOBOE

pacoioKEHUE B TOMOJIOTUYHBIX XPOMOCOMaX.

Anada3za 2 — da3za meiio3a, Korja TpoOUCXOJAUT JCICHHE IBYXPOMATHUIHBIX XpPOMAacoM Ha
OT/AENbHBIE XPOMATHUIIBI W  PACXOXKJEHHE MX K MPOTUBOMOJOXHBIM  IOJIFOCAM.
AxTunapauiensHoctb neneii cnupamsn JJHK — 0coGeHHOCTH CTPYKTYpHI CHUpad
JIHK, cBs3aHHass C BO3MOXKHOCTHIO MABWKEHHS (PEPMEHTOB PEIUIMKAIIMHU TOIHKO B OIHY
CTOPOHY.

AHaJIOTH4YHbIE OPraHbl — OpPraHbl, KOTOPbIE€ MMEIOT OJIHOTUIIHOE CTPOCHHE, HO Pa3HOE
pa3BUTHE (KOJIIOYKU OOSPBILTHUKA).

ApxeonTepukc — mnepexoaHas Gopma, HMEOIIas YepThl CTPOCHUS MPECMBIKAIOIIUXCS U
TITHIL.

AKTHBHBIIi TPAaHCHOPT — Pa3HOBUIHOCTh TPAHCIIOPTA BEIIECTB Yepe3 MEMOpaHy KIETKH,
KOrJa Ha WX TEpeMElIeHHe B TOM WM WHOM HaIpaBJICHUW 3aTPavyMBacTCs SHEPTHS.
OcyIecTBIeHHEe aKTHBHOTO TPAHCIIOPTA CBS3aHO C JICATEIHHOCTHIO OEIKOBIEPEHOCUYHKOB.
Pabota stux 6enkoB TpedyeT sHeprun. [I[ppuMepom akTUBHOTO TpaHCIIOPTa SBJSETCS HATPUIA-
KaJIMEBBIN HACOC.
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ABTOTPO()bI — OpPraHU3MBbl, KOTOPbIE OCYIIECTBIISIOT OMOCHHTE3 OPraHMYECKUX BEILECTB,
JUISL Yero HUCHOJb3YIOT COJHEYHYI OJHEpruro ((POTOCHHTETUKH) WIM SHEPrUlo, KOTOpas
oOpa3yercd B pe3yJbTaTe pACLICIUIEHUS HEOPraHWYEeCKUX CBSA3EH (XEMOCHHTETHKN).
A30THCTBIC COeIMHEHUS] — LIUKINYECKUE COCIUHEHHUS, BXOJSIIME B COCTAB HYKJICOTHUJIOB.
A30TUCTBIE OCHOBaHHUS IPUHATO NOJAPA3ACNATh Ha JBE TPYNIbl: IyPUHOBBIE W
NUpUMUIMHOBbIE. K NypHMHOBBIM  OCHOBaHUSM  OTHOCAT  aAeHWH, TryaHuH. K
NUPUMUJIMHOBBIM OCHOBAaHUSM OTHOCST Ypauuj, LWUTO3UH, THUMHUH. B 3aBUCHMOCTH OT
A30TUCTOBOIO OCHOBAHUS, BXOJSIIEr0 B COCTaB HYKJIEOTHJAA, MOCICAHUN IOJIY4aeT CBOE
Ha3BAHME: aJICHWIOBbIN, I'YaHUJIOBbIN, THMHIMJIOBBIA, IUTUAWIOBBIN, YPUIUIOBBIN.
ApanTauusa — nponecc GopMUPOBAHUS OPTaHU3MaMU PA3IUYHOTO POJIa MPUCIIOCOOICHHM K
MEHSIOLUMCS  YCIIOBUSL OOUTaHUS.

AyYTOpPUAUMHI — METOJl TEHETHKHU >KMBOTHBIX, KOTJAa HOBBIE IOPOJBI KUBOTHBIX IOIYYarOT
IIyTE€M IIPOBEJEHUS HEPOJICTBEHHBIX CKpPEIIMBAHUM.

AYTOCOMBI — HETIOJOBBIE XPOMOCOMBI.

ATaBM3MBbI — TIOSBJIEHUE Y OCOO€H, CYIIECTBYIOIIMX B HACTOAIIEE BpEeMs, OpPraHoB,
KOTOpbIE HMEIM paHee CYIIECTBOBABIIME INPEIKH JAaHHBIX OPraHU3MOB, HO B CBSI3U C
ABOJIFOLINOHHBIM IIPOLIECCOM, ObuTH UMU MOTEPSHBL.
AMHHOKHCJIOTBI — CTPYKTYpHBIE EAMHMIIBI OEIKOBOW MOJEKYIbI, COCTOSIIIME U3
KapOOKCHJIPHOW ~ TpyNmbl, o0ONajaromieid  KUCIOTHBIMH — CBOWCTBAMH, aMHHOTPYIIIBL,
o0nanaronieil OCHOBHBIMH CBOMCTBaMHU, U paivKana.

Beaku — 3TO BBICOKOMOJIEKYJISIPHBIE BEIIECTBA OPraHUYECKOM MPUPOJBI, COCTOSIINAE U3
CTPYKTYPHBIX 3JIEMEHTOB — aMUHOKHUCIIOT.

buorenernyecknii 3akoH — 3akoH ®. Mromiepa u O. ['ekkens, COrjiacHO KOTOPOMY
«OHTOTEHE3 €CTh KpaTKOe MOBTOpPeHHE (PUIOTeHe3a», TO €CTh B IMPOIECCE BHYTPUYTPOOHOTO
pa3BUTHUsSL OCOOM MPOXOIAT BCE CTAAWU, KOTOpblE OCOOM JAHHOIO BMJA IMPOXOJWIH B
npoliecce CBOero (pUIOreHeTHYeCKOro pa3BUTHS.

bunapHass HOMEHKJIATYypa — CHCTE€Ma JIBOMHBIX JIATUHCKUX HA3BaHWW pacTEHUN U
JKUBOTHBIX, IIEPBOE U3 KOTOPBIX SIBJISETCSA POJOBBIM, 4 BTOPOE — BUAOBBIM.

bBau3HenoBbI MeTOX — METOJ I'€HETHMKHM 4YeJIOBEKa, B OCHOBE KOTOPOIO JIEKHUT 4acTOTa
BCTPEYAEMOCTH T€X WIM MHBIX MPU3HAKOB B I'PYMIE MOHO- M JIM3UTOTHBIX Onu3HeroB. Ha
OCHOBaHUU JTAaHHBIX OJIM3HEIIOBOIO METO/a MOIYy4yaroT HH(QOPMALIUIO O POJIM B PA3BUTHUU TEX
WJIM MHBIX IPU3HAKOB CPEAbI WIIM HACJIEJCTBEHHOCTH.

buoxuMuyeckuii MeToJ — METOJl N'€HETUKH 4YeJIOBEKa, B OCHOBE KOTOPOTO OMIpEIEICHUE
U3MEHEHHUs B TEHOTUIIE Ha OCHOBE OIpENeeHUs XapakTepa OOMEHHbBIX HapylleHUil B
opraHusme YeJI0BeKa (Hanpumep, (heHnIKeTOHypus).
Bropoii 3akoH MeHaeJsi: Ipy MPOBEACHUU CKPEIMBAaHUS TMOPHUIOB MEPBOTO MOKOJICHUS
MOTOMCTBO OYyJEeT HEOJAHOPOAHO MO (EHOTHUIY M T'€HOTUIy, HaOIroAaeTcs paclleIuieHue B
cootHomeHuu 3:1 mo ¢enotuny u 1:2:1 — no reHorumy.

BropuuHasi cTpyKTypa 0€JKOBOWH MOJIEKYJbl — CTPYKTypa O€IKOBOM MOJEKYJIbI,
oOpasyromiascs 3a CYeT CKpy4YMBaHMA JUHEWHOM TIOCIeI0BaTEIbHOCTH aMHHOKHUCIIOT
NEPBUYHON CTPYKTYypbl € OOpa3oBaHMEM CHUpPAIN, MHOTOYMCICHHBbIE BUTKH KOTOPOMH
CBSI3aHbI MEXIY coboit BOJOPOJHBIMU CBSI3SIMH.
BuyTpunopoaHoe ckpemMBaHHWe — METOJl M€HETUKH >KUBOTHBIX, KOTJa HOBBIE MOPOJbI
YKUBOTHBIX TOJYYaIOT IMyTeM CKpEIIMBaHUS Haubosiee MOIXOAALIMX 0COOel OJHOM U TOH XKe
MTOPOJBL.

Bxi1r0o4eHus1 — HEMOCTOSIHHBIE KOMIIOHEHTHI KJIETOK, KOTOPhIE MOTYT COJAEpKaTh 3allacHbIe
BEIIECTBa, OTPAOOTaHHBIE MPOAYKTHl METa0O0IU3Ma, PA3IMYHBIE CEKPETHI U JIP.

Bua — coBOKynHOCTh 0cO0€, 00BETMHEHHBIX POUCXOKICHUEM, CTPOSHHEM, TEPPUTOpUEH
o0WTaHusl, HMMEIOIIMX BO3MOXHOCTh CKpEIIMBaThCA APYr C IPYroM W JaBaTh MPU 3TOM
IIJIOIOBUTOE IOTOMCTBO.

Bropuunasi crpykrypa wmoJekyiabl JIHK — mnpeacrasmaser coboil crnmpaieBUIHYIO
CTPYKTYpY, COCTOSILYK0 W3 JABYX LENEed IOCIEA0BAaTENbHO CBSI3aHHBIX HYKJIEOTHIOB.
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CrabunbHas crpykrypa crnupanu JIHK oGecrieunBaercst 3a c4eT MHOMXXECTBEHHBIX BHTKOB
COUpAIM M HAJIWYUSA BOJOPOJHBIX CBSA3€M MEXIYy KOMIJIEMEHTAPHBIMH a30THCTBIMU
OCHOBaHUSIMHU.

BropuyHble JIM30COMBI — JIM30COMBI, OOpasyrolMecs B pe3yibTaTe COCIUHEHUs
NEPBUYHON JIM30COMBI M MUHOLMTO3HON WM (aronuto3Hol Bakyosiu. DepMeHTHl B 3THX
JIM30COMax AKTUBHBI B (bepMeHTaTUBHOM OTHOLICHHUH.
I'omo3uroTHble 1m0 JAaHHOMY HPHM3HAKY OpraHM3Mbl —  OpPraHU3Mbl, HMEIOLIUE
OJIMHAKOBbIE  aQJUIEIM OJHOrO TIeHa, o0pasylolue ramersl ofHoro tuma. llpum
CKpEIMBAHUU JIByX TOMO3UIOTHBIX [0 JIAHHOMY IIpU3HaKy ocoOel pacllenjaeHus Io
JAHHOMY NPU3HAKy He OyJerT.

I'panyasipuas  JIIC (mepoxoBarasi) — OIIC, memOpaHbl KOTOpOHl COEAMHEHBI C
pubocomamu. ['panynspaas DIIC ygacTByeT B mporeccax OuocuHTe3a Oeka. ArpaHysspHas
OIIC (rmagkass) — DOIIC, He coxepxamas Ha CBOSH TOBEPXHOCTH PHOOCOM.
I'omoJIOrHYHBIE XPOMOCOMBI — XPOMOCOMBI, pa3Mmep, (opma, CTpOEHHE KOTOPBIX
OJINHAKOBbI. XPOMOCOMBI B $JIp€ HEIOJIOBOM KJIETKH MapHbIE, T. €. UMEETCS JUILUIOUIAHBIN
Habop xpomocoM. [y IMOJIOBBIX KJIETOK XapaKTepeH TaIulIoMJIHbIH Habop XpoMOCOM,
KOIJla KaXk/as XpoMocoMa B siIp€ UMEETCS B €AMHCTBEHHOM YHCJIE.

I'manonia3mMa — OCHOBHOM KOMIIOHEHT LUTOIUIA3Mbl, KOJUIOMAHAs cHcTeMa, oOajaroias
CIIOCOOHOCTBIO  OCYIIECTBIISITh OOpaTUMBIN TEpPeXoJ] U3 TrejaecoOpa3HOro COCTOSHUS B
3011b. ['Manomiazma — cucrema, B KOTOPOM IPOUCXOIAT BCE XUMUYECKHE PEAKLUU KIIETKH,
TPaHCIOPT pa3IWYHBIX BeUlecTB. B cocraB ruanomia3Mbl BXOAAT OE€IKHU, MOJIHMCAXapU.bl,
PHK, Bona, nons! u T. 1. ['manonnasma oObeAMHSET BCe KOMIIOHEHTHI KIJIETKH B €IUHYIO
CUCTEMY.

I'omororn4uHbIe OPranbl — OpraHbl, KOTOPBIE Pa3BUBAIOTCS CXOAHO U MMEIOT OJHOTUIIHOE
CTpocHHE (ITOYEUHbIE YELIYH).

I'eHodoHa mnomyJsinMM — COBOKYITHOCTh CBEJEHMH O TeHaxX BceX oco0eil daHHOM
MOMYJISILIUHY.

I'eHbl, cuemjieHHbIE ¢ MOJOM — TEHBI, KOTOPBIE PACIIOJIOKEHBI B IOJOBBIX XpPOMOCOMaX.
I'iukokanuke — KOMIUIEKC OENKOB M YIJIEBOJOB, pAacHoOJaralmIluiics Ha IOBEPXHOCTH
IUTOIUIa3MAaTUYECKOM MeMOpaHbl W HEOOXOAMMBIM JUIs pealu3auud psaga  (QyHKUIMMH:
pELEenTOpHON, aJre3WBHOM, a Takke SBISETCS CpeIo, TI/le MPOTEKaloT IPOLECCH
BHEKJIETOYHOT'O NMUILEBAPEHMUS.

I'eHoTHI — BCe TE€HBI ONPENIEIEHHOIO OpraHu3Ma.

I'eTepo3uroTHsie 1Mo JaHHOMY NPHU3HAKY OPraHW3Mbl — OPraHMU3MBI, UMEIOIINE PA3HbIE
ajienu OJTHOTO reHa, oOpa3yroniue rameThl Pa3HbIX THUIIOB.
[Ipy ckpemMBaHUU TeTEPO3UTOTHBIE OCOOM JAal0T pACHICIUICHHE [0 HCCIeAyeMOMY
MPU3HAKY.

I'eTepokaragnTuyeckas uHTepda3a — MEpUO KU3HEHHOTO LMKIA KIETKH, KOIJa OHa
BBITIOJIHSET BCE XapaKTepHbIe /Ui Hee QYHKIIUU

I'mapogobHbIe BemecTrBa — 3TO BELIECTBA IUIOXO PAacTBOPUMBIE WIIM HEPACTBOPUMBIE B
BOJIe. OTH BeIlleCTBA 00JIaJal0T HU3KUMHU MMOKA3aTeSIMU SHEPTUU MPUTSKEHUST K MOJIEKYJie
BOJIbl. 3HaueHUE T'HAPO(OOHBIX BEIIECTB 3aKIIOYAETCS B COXPAaHEHMH MEMOpaH KIETOK,
KJIETOYHBIX 2JIEeMEHTOB. Hanmnume B cocraBe MmeMOpaH ruapooOHBIX BEIIECTB 00ECIeYnBaET
U30MpaTeNbHYIO IIPOHUIIAEMOCTD MeMOpaH KJIETOK.
I'mapoduiabHble BemecTBa — T€  BEIIECTBAa, KOTOpble  00JalalOT  BBICOKOM
CHOCOOHOCTBIO PAcTBOPATHCS B BOJE 3a CYET TOTO, 4YTO 00JaNalOT BBICOKOH »Heprueit
NPUTSDKEHUS. K MOJIEKyJie BOJbl. 3HaueHue rupouiIbHBIX BEIIECTB BEIHKO.

I'osiopepmMeHT —  KOMIUIEKC, OOpasyloIuiicss TpU  B3auMoJeiicTBUM  (epMeHTa ¢
Ko(akTopom.

I'ereporpodbl — oOpranus3mel, KOTOPbIE B MPOLECCE CBOEU KUHEACATECIBHOCTH IS
IIOJIyYEHUSI ~ DHEPIUM  HCIOJIB3YIOT YK€  TOTOBBIE  OPraHMYECKHE  COCIUHEHUS.
I'IuKO0AM3 —  MOCHeNOBAaTeIbHOCTh  (DEPMEHTATHMBHOTO  pAaCIICIUICHHS  TJIIOKO3BI, B
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pe3yibTare KOTOPOH MPOMCXOAUT 00pa3oBaHUE MHUPOBHHOTPAIHOW KHCIOTBI M SHEPTHH
ATO.

I'enHast WHKeHepUs — METOJ TEHETHMKM MHUKPOOPraHM3MOB, B OCHOBE KOTOpPOTO
MEepEMEIICHUE T'€HOB OT OJJHOTO BHUJIa MUKPOOPTaHU3MOB K APYTOMY.

I'eHeasiornyeckuii MeToJ — METOJ T€HETUKU 4YEJIOBEKA, B OCHOBE KOTOPOI'O0 COCTaBJIEHUE
POIOCIOBHBIX JUTSt W3y4YEHUs Hacje10BaHUs IIPU3HAKOB.
Jenatypauusi 0eJIKOB — IpoIecC, IMPU KOTOPOM IPOUCXOAMUT HAapyLIEHUE CTPYKTYpHOUI
OpraHu3anuy 0eIKOBOW MOJIEKYIIbI.

JBMaKYIIUii 0TOOP — Pa3HOBHUJIHOCTh €CTECTBEHHOrO0 OTOOpa, KOTOpBIM JCHCTBYET B
MEHSIOIINXCS YCIOBUAX CPeAbl U IPUBOAUT B COOTBETCTBUHU C 3TUM K U3MEHEHHIO CPEIHHX
3HAQ4YCHUM PU3HAKA B TY WIK HHYIO CTOPOHY.

Ju3pynTHUBHBIH OTOOP — €CTECTBEHHBIM OTOOp, KOTOPBIM JEHCTBYET MNpPHU PE3KOM
M3MEHEHUH YCIIOBUM cpejibl M HalpaBJjieH Ha 00pa30BaHUE U COXpPAaHEHHME KpallHUX BapUaHTOB
JTAHHOTO ITPU3HAKa U 3JIMMUHALIMY €r0 CPEIHUX 3HAYEHUH.

Jumosib  — MoJekyna, oOjajaromas MOJSPHOCTBIO, OAMH IOJIIOC KOTOPOW 3apshKeH
MIPEUMYILIECTBEHHO IOJIOKUTEIBHO, @ BTOPOM HMMEET MPEUMYLIECTBEHHO OTPULATEIbHBIN
3apsa. Moilekyna  BOXBI  SIBISETCA  JMIIONEM:  IPEUMMYLIECTBEHHO  OTPULATEIIbHBIM
MOJIFOCOM  SIBJIAETCA  KHUCJIOPOJl, MNPEUMYUIECTBEHHO IOJOXHUTEIbHBIM —  BOJOPO/I.
JIuruOpuHoe cKpeluBaHue — CKpPEIIMBaHUE OPraHU3MOB, KOTOPbIE UMEIOT I10 JIBE Maphbl
aJIbTEPHATUBHBIX MPU3HAKOB, OLICHKA HACJIEI0BAHUS KOTOPBIX W IPOU3BOAMUTCS.
JAMCCHMMIIANMA — COBOKYIIHOCTBH IIPOLIECCOB PACUICIUICHMS CJIOXK- HBIX OpPraHUYECKUX
coequHeHU ¢ oOpasoBanueM  Oomee  mpocThix.  [lpomeccel  AMCCUMUISIIUU
COIIPOBOKIAIOTCA 00pa30BaHUEM YHEPTHU.

Je3oxcupudonykiaeorua — monomep JAHK, pubonykneornn — monomep PHK. Monekyna
JHK xapakrepusyercss HamuyueM Tpex CTPYKTYPHBIX YPOBHEW OpraHU3alMU: IEPBUYHOIO,
BTOPUYHOI'O U TPETUYHOTO.

EctrectBeHHblii 0TOOpP mno JlapBMHY — DSBOJIIOLMOHHBIA (akTOp, CHOCOOCTBYIOLIUI
BBDKHMBAHUIO «ONaronpUsTHBIX)» ocobeHHoCTeH CTPOECHUS " AIIMMHAHALUSA
HEeOJIaroNpUsITHBIX.

Kupsbl — npocTele JUNUABI, 0 XUMUYECKOMY CTPOCHHIO MPEACTABIAIOT COO0M CIOXKHbBIE
3¢upbl KUPHBIX KHUCIOT U INMLepuHa.Bce *KUpHbIE KUCIOTHI B CBOEM COCTaBE COJEpPIKaT
KapOOKCHJIBHYIO Tpynmy (WIM Kak ee eIlle Ha3bIBaloT, TOJOBKY XHUPHOM KHCIOTHI) U
paaukan (WIK XBOCT, KOTOPBIA siBisieTcs TWIpo(oOHBIM). Paznuuns Mexay KUPHBIMH
KHCJIOTaMHU CBSI3aHbI C Pa3JIU4YHBIM CTPOCHHEM UX paJiuKala.

/Ku3HEeHHBbIN UK KJIETKH — TEepUOoJ CYIIECTBOBAHUS KJIETKH MEXIY JABYMS JEICHUSIMU
WINA OT JIeJIeHUs] J10 TMOeNn KIIETKH.

3amMeHMMble AMMHOKMCJOTBI — aMHHOKHCIOTHI, KOTOpbIE OO0pa3yloTcs B OpraHu3Me.
He3zameHnnMble aMHHOKHCIOTHI He O00pa3yroTcss B JaH- HOM  OpraHu3me, JJis
KU3HEAESITEIbHOCTH OpraHiu3Ma HEeoO0XOMMO MOCTYIUIEHHE UX B JOCTATOYHOM KOJIHYECTBE C

MPOAYKTAMH.
NuauBuayadbHBIH  0TOOP — METOJ CEJNEKIIMA PACTeHUM, KOTJa TMPOW3BOIUTCS OTOOP
OTAEJBbHBIX ocobeii c ONPEACICHHBIMU MPU3HAKAMU.

NHOpuAMHT — METOJ CEeNEeKIHWH PAaCTEHHH, KOrja COXpPaHEHHE COPTa CaMOOIBUISIOIIUXCS
pacTeHU MPOM3BOIUTCA C TOMOIIBIO 3aLIUTHI OT MOMAJaHMs MbUIBLIBI JAPYTHX PacTEHUM.
NHrudutoppl — BemEeCTBa, KOTOPHIE TPEMATCTBYIOT TPOTEKaHUIO (hepMEHTAaTHBHBIX
peakuuii. MHrubupoBanme MokeT OBITh 0OpaTUMbIM U HeoOpaTuMbIM. [Ipu oOpaTMom
MHTMOMPOBAHUM HMHTUOMTOP HE BCTYNMaeT B PEaklHI0 C CyOCTpaToM, HO MpPENsTCTBYET
OCYILECTBIICHUIO (PEPMEHTATUBHON PEaKIMH 3a CUET B3aUMOJICHCTBUS C aKTUBHBIM LIEHTPOM
dbepmenTa.

HcnbiTanne mo MOTOMCTBY — METOJ T'€HETUKM >KUBOTHBIX, KOTJIa HOBBIC TOPOJIBI
KMBOTHBIX IIOJIy4alOT IIyTeéM BbIOOpa CaMIOB, IIOTOMCTBO KOTOPBIX  CUUTAETCS
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MPOJYKTUBHBIM MO TOMY HWJIM HHOMY HpHU3HAKy. Ty e Leb MpeciaeayeT UCKYCCTBEHHOE
OCEMEHEHHUE.

HepexoMOuHaHTHBIE 0c00M — 0cOOHM, B 00pa30BaHWU KOTOPBIX MPUHUMAIOT y4dacTHE
HEKPOCCOBEPHBIE TaMeThl. OJTH 0COO0M OyayT UMETh Ty >K€ KOMOWHAIMIO CHEIUIEHHBIX
NPU3HAKOB, KaK U POAUTENILCKUE 0COOH.

MN3MeHYMBOCTHh — CIOCOOHOCTHh JKMBBIX OpPraHM3MOB K M3MEHEHHIO MPHU3HAKOB 0]
BO3/ICIICTBUEM 3K30- WIA  DHJIOTCHHBIX (DaKTOPOB B MOCIHEAYIOMIUX TOKOJCHUSX.
NHOpUIMHI — METOJ I'€HETHKU >KUBOTHBIX, KOTJa HOBBIE MOPOJBI )KUBOTHBIX IOJYYarOT
MyTEM MPOBEJCHUS OIM3KOPOACTBEHHBIX CKPEIIUBAHHIA.

HNurepdasza 1 — mnpoiecc MOATOTOBKH KIETOK K MeWoTHUeckoy aesneHuto. IIponeccsl,
IPOMCXOSIINE BO BPEMsI 3TOTO TEPUOJIa, AaHAIOTUYHBI HHTEP(]a3e MUTOTUIECKOTO JCIICHHUS.
IIpodaza 1 — cragus meiio3a, BO BpeMs KOTOPOH TOMHMO COOBITHMA, XapaKTEPHBIX IS
npodazbl MHTO32, MPOUCXOIUT KOHBIOTAIMA U KPOCCHHIOBEP XPOMOCOM

HNureppaza — Paza MHUTOTHUECKOTO IHMKIA, BO BpeMs KOTOPOH KJeTKa MOATrOTaBIMBACTCS
K MHMTOTHYECKOMY JIeJICHHIO, ocymectBisiercss pemnkamusa JIHK, 1. e. mpoucxomur
YABOCHHE T'€HETUYECKOr0 MaTepuaia KIETKHU.

Hudpopmaunonnas PHK (u-PHK) — oxgun u3 kinaccoB PHK knerku. u-PHK oGpasyercs B
anepHoM anmapate kietku. u-PHK mpousBoguT TpancnmopT reHetuyeckoil uHbopmanuu u3

SIAEPHOTO ammapara KJIETKH B puOOCOMBL.
HNpeannerbl — CTOPOHHUKM IPOUCXOXKJICHMS JKMBOTHBIX UM PAacTeHUM Kak pe3yjbTar
TBOpEHUS bora.

IIpocTbie JMNMABI — BEIIECTBA, COCTOSIIME M3 OCTATKOB >KUPHBIX KUCIOT U cnupToB. K
9TOM IpyMIE JUMNUI0B OTHOCATCS KUPbI U BOCKU.

IlepexpecTHOE ONBbLIEHHE CAMOONBLISIOIIUXCH PACTEHHII — METOJ I€HEeTUKH PacTeHUM,
HAIpPaBJICHHBIM Ha IMOJY4YEHHE COPTOB C HOBBIMH INpu3Hakamu. OTnaneHHas ruOpuau3anus

pacTeHUH — METOJ CEeJIEKIMM pACTeHU, NpHU KOTOPOM MPOU3BOJAAT CKPEUIMBAHUE
pacTeHuii, OTHOCSIIUXCS K PA3HBIM BHJIAM.
HckyccTrBeHHbIii  0TOOP — OTOOpP 4YENOBEKOM 0c0o0ei ¢ HEOOXOTUMBIMU JJIsi HETO

NpU3HAKaMU, HUX COXpPaHEHHWE U pa3MHOXKEHHe. B pesynbrare HCKycCTBEHHOro ordopa
IIPOUCXOIUT MOSIBICHUE HOBBIX BUJIOB UPACTEHUH, UBOTHBIX, MHUKPOOPTaHU3MOB.
Kucibie aMMHOKHCJIO0TBI — aMUHOKHUCIIOTHI, B COCTaBE KOTOPBIX COJEPKUTCS Oojiee OHOMU
KapOOKCUILHOW Ipynmbl.

KOMHJ'IeMeHTapHOQ B3anMoJeiicTBE — BSaHMOI[efICTBHG HCAJICIIbHBIX I'€HOB, HaJIHU4YHC
KOTOPBIX B I'CHOTHIIC O6YCJ'IaBJ'II/IBaeT MOSABJICHUC HOBOI'O IIPHU3HAKA.
Kapnon.ﬂa3Ma— MOJIYKHUJKOC FGJ’IGO6p33HO€ BCIICCTBO dJipa, KOTOPOC OIpaHUYCHO

JIBOWHOM si/ilepHON MeMOpaHO U COAEPKUT B cede Bce OCTallbHble KOMITOHEHTHI s/pa.
Kaerka — crpykrypHas U QyHKIMOHAIbHAS €IMHUIIA KUBOTO.

Konboranusi XpoMocoM — IpoIiecc B3aMMHOTO COJMKEHUSI XPOMOCOM U PACTIONIOKEHHS UX
TaKUM O6p330M, 4YTO COOTBETCTBCHHBLIC HX YYACTKH HAXOOATCA Ha OJMHAKOBOM YPOBHEC.
KpoccunroBep — mporecc OOMEHa COOTBETCBYIOUIMX YYAaCTKOB KOHBIOTUPOBaHHBIX
XPOMOCOM.

KpoccoBepHble ramMeTbl — TaMeThl, B COCTaBe KOTOPBIX IPETEPIEBIINE KPOCCUHTOBEP
XPOMOCOMBI.

KopomunupoBaHnue — sBJI€HHE, KOTJIa TPH CKPEIIMBAHUM TOMO3HMIOTHBIX o0co0el y
JIOYEPHUX 0CcOOEH MPOSABIAIOTCA 00a MpU3HAKa.

KapuoTnnm — COBOKYIHOCTh XapaKTEPUCTUK O XpPOMOCOMax JIaHHOT'O BHJIa OpraHu3MoB. B
COCTaBe KapHOTHIIA HWMEIOTCS HEMOJIOBBIE XPOMOCOMBI — ayTOCOMBI U  TIOJIOBBIE.
KomnieMeHTapHOCTH —  CBOWCTBO a30TUCTBIX OCHOBaHUH U30MpaTeabHO
B3aMMO/JICHCTBOBATH JIPYT C IPYroM ¢ 00pa30BaHUEM BOJOPOIHBIX CBSI3EH.

KodaxTopsl — BemiecTBa HEOETKOBOM MPHPOJIBI, KOTOPbIE HEOOXOIUMBI HEKOTOPHIM
dbepmeHTaM 111 0OECIIeYeHUs] UX aKTUBHOW paboThl. Beimensior Tpu rpynmbl KOGaKTOPOB
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— HEOpraHu4ecKue HOHBI, MPOTETUYECKUE TPYIIIbI u KO(hepMEHTEHI.
Kpeanunonucrsl — CTOPOHHUKN TEOPUU HEU3MEHHOCTH BHJIOB CO BPEMEHEM.
KoMnapTMeHTBI — OTCEKH, YaCTH LUTOIUIa3Mbl, HA KOTOPBIE €€ pPa3JesisiloT MeMOpaHbI
SHJOIUIA3MAaTUYECKOIO PETUKYyMa. 3a CUET pa3elIeHus] LUTOIUIa3Mbl HAa KOMIAPTMEHTHI
CO3JAIOTCST  YCJOBUSL  JUIsl  OCYHIECTBJICHUS B HHUX  HM30JIMPOBAHHO  Pa3IUYHbIX,
Pa3HOHAIPABIECHHBIX XUMUYECKUX PEAKLIUM.

Kpucrsl — BBIPOCTHI Ha BHYTpPEHHEH MeMOpaHe MUTOXOHIpPUH, KOTOPbIE HEOOXOAUMBI
JUISL YBEJIMYEHHUS IUIONIA/IM IMOBEPXHOCTH MHUTOXOHJpHAIbHON MeMOpanbl. B cTpykType
BHYTPEHHEH MOBEPXHOCTH MEMOpPAaHBI MUTOXOHJIPUI UMEIOTCS criennuyHbie QepMeHTHBIC
CHCTEMBI — (hepMeHTHI JIbIXaTeIbHON enu u AT®-cunrerasa.
JInzocombl — OHOMEMOpaHHBIC OpTraHEIIbl OKPYTJION (GOpMBI, HEOONBIINUX Pa3MEPOB,
coJlepiKallfe THAPOIUTHYECKHE (DEPMEHTHI.

Jlunuabl - OpraHUyecKHe BEIEeCTBA, OCHOBHBIM  KOMIIOHEHTOM KOTOPBIX SIBISIOTCS
OCTAaTKH JKUPHBIX KUCIOT. OU3nYecKre CBOWCTBA JIMMUIOB: TUAPO(HOOHOCTH, CIOCOOHOCTH
pacTBOPSATHCA B OpraHUYECKUX PacCTBOPHUTEIISX.
Jingupyromas nenb JJHK — wmarepunckas wens JJHK, nHa kotopoii cuHTe3 nouepHei
MPOUCXOJUT HENpPEepbIBHO. BTOpas uenb Ha3piBaeTcs oTcrarouied, cuare3 aodepHent JJHK
Ha HeW mnpoucxoautT yuacTkamu (pparmentsl Oxazaku), KOTOpbIE 3aTeM OOBEIUHSIOTCA B

OIHY CIUIOLIHYFO JIOYEPHIOKO LETb JHK.
Meradaza 1 — @da3a wmeifoza, korma mnpoucxoaAuT oOpa3oBaHHE Ha JKBAaTOpE KIETKU
mertaasHON  MJIACTUHKM, OOpa30BaHHOM  OMBaJieHTaMH —  JABYXPOMATHIHBIMU
XPOMOCOMaMHU.

MaTrpuke MHUTOXOHAPHHM — BEIIECTBO TOMOT€HHOM CTPYKTYpbI, pPAacCIOJIOKEHHOE B
MPOCTPAHCTBE, OTrPAHMYECHHOM BHYTpEHHEH MeMOpaHoil MuTOXOHIpHil. B Marpukce
coaepKarcs JHK, PHK u pruOOCOMBI THIA MIPOKAPUOTUYECKHUX.
Meradaza — (Jasza MHTOTMYECKOIO IMKJIA, KOTJa IPOUCXOAUT (opMupoBaHHE

MeTaazHON IUIACTUHKM M3 JIBYXPOMATHUIHBIX XPOMOCOM B 0O0JacTH 3KBaTOpa KIETKH.
MarepHuajaucThl — CTOPOHHUKU €CTECTBEHHOI'O IPOUCXOXKIEHUS KUBOTHBIX M PACTCHUM.

Mumukpuss — W3MEHEHHWE BHJA OpPraHU3MOB, KOTJa HE3AIIUIICHHBIE >KUBOTHBHIE
MPUOOPETAIOT CXOACTBO C 3AIIUIIEHHBIMH.
MurtoTudyeckMii UMKJI — TEPUOJ] >KU3HEHHOTO IIMKJIAa KJIETKHU, KOTJa TPOUCXOJIUT

MOArOTOBKA KJIETKU K JICJIEHUI0 U HETMIOCPEICTBEHHO [EJICHUE
MoHorudpuaHoe cKpeliMBaHNHe — CKPEIMBAaHUE OPTaHU3MOB, KOTOpPHIE UMEIOT MO OJHOMN
nape anbTepPHATUBHBIX NPU3HAKOB. IIpn MOHOrMOPHUIHOM CKpELIMBAaHUM IPOU3BOAUTCS
OIICHKA HaCJIeIOBaHUs 3TUX aJIbTEPHATUBHBIX MIPU3HAKOB.
Metadaza 2 — npoucxoaur oOpazoBaHHe MeTadazHOM IUIACTMHKM Ha 3KBATOPE KIETKH.
Meiio3 — oauH M3 3TaloB rameToreHe3a. B coctaBe Meno3a BBIAEIAIOT JIBa IEPUOJA:
PEAYKILMOHHBIM U YPaBHUTEIIbHBIN

Mertaboau3m — Bce peakiuu oOMeHa BELIECTB, KOTOpbIe MpOTEeKa- IOT B IKHUBBIX
opranuzMax. Meraboindeckue peakii O0ecleuuBalOT POCT, Pa3BUTHE OPraHU3MOB, HUX
KHU3HEIESATeNbHOCTh. MeTabonu3M BKJIIOYaeT B ce0s MpOoIecChl aCCUMWISIUM U
JUCCUMWISALINN.

MackupoBKka — U3MEHEHHE BHUJA OpraHu3MOB (MX (OpPMBI, OKpPacKH) B COOTBETCTBHH C
XapaKTEepUCTUKAMU OKPYKAIOIIUX TPEAMETOB.

MaccoBblii 0TOOP — METOJ CENCKIIUU PACTCHHUM, KOTJIa MPOU3BOIUTCS OTOOP TEHETHUECKH
OJIHOPOJHOM HOIYJISILIUH oco0Oeit c HEOO0XOAUMBIMU IIPU3HAKAMHU.
MuTOXOHAPMM — JIByMEMpPAHHbIE OpraHeylyIbl YKapHOT, OCHOBHOM (YHKIMEH KOTOPBIX
ABIsieTcd 00pa3oBaHUE PHEPTrUU, HEOOXOAMMOM Ul BOCIIOJHEHUS MOTPEOHOCTEH KIIETKH B
sHeprun. HapyxHas MmemOpaHa UMeeT IiIaJKuid pesbed.

Makpo3/jieMeHTbl — XHMHUYECKHUE DIIEMEHTBI, COJEP)KaHUE KOTOPBIX B COCTABE KIIETOK
Benuko. K MakposneMeHTaM OTHOCAT KHCIOpO, YIJIepo, a30T, Boaopol, (ocdop, cepy,
KaJTHH. Kanpmuii, HaTpUid, MarHuii, JKEJIe30, won u Ip.
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MukpodaeMeHTbl — XHMHUYECKUE 3JIEMEHTHI, COJAEP)KAHHE KOTOPBIX B COCTABE KIETKHU
OTHOCHUTENBbHO Mano. K MukposjgeMeHTaM OTHOCST MapraHel, LMHK, Meab, ¢Top, Oop,
AJTIOMUHUN | JIp.

MoHocaxapuabl — IIPOCThIE YITIEBOJIbl, 00Jaaone HeOObIION MOJIEKYISIPHOM MAacCOM.
K ¢wusunueckuM CcBOHCTBa MOHOCAaXapHIOB OTHOCHTCS WX pPacTBOPUMOCTH B BOJIE,
CHOCOOHOCTh K KpUTAJUIM3ALIUY, CIIaJKUHA BKYC. B 3aBUCMMOCTH OT yKciia aTOMOB YIjepoJia B
MOJIEKYJIE MOHOCAaXapuJ0B MX MOJpa3AesiloT Ha TPUO3bl, TETPO3bl, IEHTO3bl (pubo3a,
Je30Kkcupubo3a), rexcossl (II0Ko3a). B 3aBUCMMOCTM OT CTPYKTYpHOHM OpraHu3anuu
MOJIEKYJIBl MOHOCAXapHJI0B MOI'YT HMEThb JIMHEHHYI0 WM LUKIWYECKYIO CTPYKTYpY.
Henosnoe noMMHUpOBaHME — SIBJICHUE, IIPM KOTOPOM IIPU CKPEIIMBAHUM IOMO3UTOTHBIX
oco0eil, MMEIIUX [0 OJHOM Iape albTEpHATHBHBIX IPU3HAKOB, THOpPUIBI IIEPBOTO
IOKOJIEHUsI NPUOOPETAIOT MPOMEXYTOUYHBIH NPU3HAK IO CPAaBHEHHUIO C POAUTEIbCKHUMHU
0co0sAMHU.

HacueacTBeHHOCTh — CBOMCTBO KMBBIX OPraHU3MOB OO€CIeUMBaTh Mepeayy MOTOMCTBY
FEHETUYECKN 3aKOAMPOBAHHONW MH(POpMAIUHU KaKUX-TMOO0 IpU3HAKaX.

Heoprannyeckue BemiecTBa KJIETKH — MHMHEpAJbHBIE COMM M Bojxa. Boma cocraBiser
00JIBIIYIO YacTh OpraHu3Ma uejaoBeka. B opranusme B3pocioro 4engoBeka €e J0Jisl JOCTUTAeT
66% oT o0mIeit Macchl OopraHu3Ma.

HyxnenHnoBble KHCJIOTBI — OUOMNOJIUMEPHI, CTPYKTYPHBIMM €IWHHM- L[AMH KOTOPBIX
ABIIAIOTCS HYKJICOTUABI.

HacpblleHHble KUPHbIEe KMCJIOTbI — YXUPHBIE KHUCIOTHI, paJuKall KOTOPBIX HE COICPKHUT
JBOMHBIX cBsized. Ecnu B coctaBe kupa Oosibliiee KOJIMUYECTBO HACBIIMIEHHBIX KHUCIOT, OH
Oyner  uMeTb  TBepAyl0  KoHcucreHuuio.HeHacbleHHbIE JKUPHbIE KHUCJIOThI
XapaKTepU3yIOTCsl HAJIW4YMEM [IBOMHBIX CBsi3eM B paaukane. Ecim B cocraBe XKupa
npeo01aaloT HEeHACHIIIEHHBIC )KUPHBIE KHCIIOTHI, OH OyIeT MMETh JKUIKYI0 KOHCHCTEHIIHIO.
HykJjieoTuga — MOHOMEp HYKIEHMHOBBIX KHCIOT, COCTOALIMM M3 ocTaTka (ochopHOH
KHUCJIOTBI, YIJIEBOJAHOIO OCTaTKa (J1€30KCHpPUO03bl WM puOO3bl), OJHOIO M3 YETHIPEX
A30THCTBIX OCHOBAaHUMI. A30THCTBIE OCHOBAHHS NMPUCOECIUHSAIOTCA K IEPBOMY YITIEPOJHOMY
aTOMY IEHTO3bI, OCTaTOK (HOCPOPHOMN KHCIOTH — K MSATOMY.

HeiiTpajbHble aMHHOKHMCJIOTBI — AMMHOKHCIIOTBI, B COCTaBE€ KOTOPBIX COAEPKUTCS I10
OJIHOI KapOOKCUIJIBHON M aMUHOTPYIIIIE.

HeoOpaTtumoe wuHrudupoBanme — WHTUOMpoOBaHUE (PEPMEHTATUBHOM peakluH, Korjaa
MHTHUOUTOpP COENMHSAETCS C HEAKTHMBHOW YacThlO (PEpMEHTa, M3MEHAsS TaKuM 00pa3oM €ro
CTPYKTYpHYIO OpraHU3allil0, W CO3/a€T HEBO3MOXKHBIE YCIOBHS [UIS OCYILECTBICHUS
peakuuu.

HekpoccoBepHbie raMeTbl — I'aMEThl, B COCTaBE KOTOPBIX XPOMOCOMBI, HE IPETEPIIEBIINE
KPOCCHHTOBEp.

Oprannyeckne BelecTBa — IIOJMMEPHBIE BELIECTBA, CTPYKTYPHOH OCHOBOW KOTOPBIX
ABIIIETCS YTJIEpOAHAasl IeNb, K KOTOPOH MPHUCOEAUHSAIOTCS T€ WJIM WHbIE XMMHYECKHeE
TPYIIIBL.

Oprasennbl — KOMIIOHEHTHI 3YKapUOTUYECKON KJIETKH, CHEIHMATU3UPOBAHHbBIE CTPYKTYPHI,
BBITOJIHAIOUINE  ompeneseHHble  (QyHKIuu.OpraHeuibl MOTyT HUMEThb MeMOpaHHyI0 U
HEeMeMOpaHHYI0 CTpYKTypy. HememOpaHHble OpraHemuibl — 3TO pPUOOCOMBI, KJIETOYHBII
LEHTP C MUKpOTpyOoukamu. Bce ocranbHble OpraHeibl UMEIOT MEMOpPaHHYIO CTPYKTYpY.
MemOpaHHBIE OpraHesibl MOTYT UMETh OJHOMEMOpPAaHHYIO CTPYKTYPY (SHIOIIa3MaTH4ecKas
CeTb, JIN30COMBI, anmapar ['onbk1) 1 JByMeMOpaHHbIe (MUTOXOHIPHH U TJTACTH/IBI).
Oummrocaxapuabl — BeIECTBa, OOpa3yrollMecs B pe3ylbTaTe peakuuu KOHACHCAluu
mexny 2—10 wmoHocaxapamu. @PU3NYECKHUE CBOMCTBA OJMIOCAXApHUJIOB AHAJOTHYHBI
CBOMCTBaM MOHOcaxapuaoB. Hanbosee 4acTo BCTpeuyaroTCsl OJIMIOCaxapHjbl, COAEprKallue
JBa OCTaTKka MOHOCaxapuJoB — JAucaxapuipl (caxaposa, JIaKT03a, MajbT03a).
OcHOBHBbIE AMHHOKHMCJIOTBI — aMHHOKHUCIIOTBI, B COCTaBE€ KOTOPBIX COJEpKHUTCA Oosee
OJIHOW aMHHOTPYIIIIBIL.
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OtnajsenHasi ruOpUAM3ALUsA KUBOTHBIX — METOJ CEJEKIUHM XUBOTHBIX, IPU KOTOPOM
IIPOU3BOJAT  CKpPELMBaHUE KUBOTHBIX, OTHOCALIMXCA K  pPasHbIM  BHJAM.
IlepBbiii 3axkoH MeHaens: IpU CKPEIIMBAHMM TI'OMO3UTOTHBIX OPIaHU3MOB, KOTOpPBIE
MMEIOT 10 OJHOW Iape aJbTePHATHBHBIX NPU3HAKOB, BCE ITOTOMCTBO IEPBOrO IOKOJEHUS
Oyzaer ennHOOOPa3HO MO TEHOTHUITY U (PEHOTHILY.

MIUTaHUS.

ITasieonTOIOrMYecKHe PSiAbI — HalJICHHbIC TAJIEOHTOJIOraMH OCTaTKH >KMBBIX OPraHU3MOB,
KOTOPbIE MOKHO ITOCJIEI0BATEIbHO PACIIONI0KUTE B PsAZIbl COITIACHO X0y (husoreHesa.
ITaccuBHBIN TPAHCNOPT — Pa3HOBUAHOCTh TPAHCIIOPTA BEIIECTB Yepe3 MEMOpaHy KIIETKH,
KOTJ]a Ha [IepeMEIleHUe UX B TOM WJIM HHOM HalpaBlIeHUU He TpeOylTCs 3aTpaThl SHEPIUU.
[TaccuBHBINA TPaHCIOPT OCYILECTBISETCS 3a CYET PA3HOIO KOJMYECTBA BELIECTBA BHYTPU U
BHE KJICTKH.

IIpucnocoduTe/bHBbIC MOBeeHYECKHE PeaKIMU — II0BEJIEHUE, KOTOpPOE 00ecreunBaeT
aJaNTalyio K TEM WIM HMHBIM YCIOBUSM CpPebl — YIPOJKaIoLIas 1103a, HAKOIJICHME KOpMa U
Ap.

IIpoda3za 2 — (da3a meiio3a, koraa MpoOUCXoaUT 0Opa30BaHNE BEpETeHA AEICHUS

IIpodaza — neppas (haza MUTO3a, BO BpeMsi KOTOPOU TMPOMCXOJUT HCUC3IHOBEHUE SIIIPHIIICK
U sZiepHON MeMOpaHbl, KOHJIEHCALlUsl XpOMOCOM, 00pa30BaHus BepeTeHa jAejieHus. BepereHo
JICJIEHNsl PacIoJlaraercsi olpeneieHHbIM o0pa3oM. OQuH KOHEL HUTU BepeTeHa JeNICHUs
IIPUKPEILIAETCS K LIEHTPUOJIN Ha IOJIFOCE KIETKH, BTOPOl — K LIEHTPOMEPE XPOMOCOM.
IepBuunas crpykrypa JHK — mnocnenoBaTenbHOCTh HYKJIEATUIOB, CBS3AHBIX MEXKIY
coboif 3a cuer QochommdPupHbx cBsazeid. Kaxaplii mociaenyrommii  HyKICOTHI
NPUCOEAUHSIETCS K MPEAbIAYIIEMY TOCPEACTBOM THIPOKCUIBLHOW HPYIIBI TPEThEro aToMa
yriiepojia MEeHTO3bI C NOMOILBIO OCTaTKOB (POCHOPHOM KUCIOTHI.

IMepBUYHBbIE JIM30COMbI — HEAKTUBHBIC JIM30CcOMBbI. OHU 00pa3oBaHHKI anmapaToM [ oibku
U COZIep)KaT B CBOEM cocTaBe (epMEHTHI, He obusagaroniue (pepMeHTaTUBHON aKTHMBHOCTBIO.
ITosi0BbIE XPOMOCOMBI — XPOMOCOMBI, Pa3IMUYHbIE JJIS1 T€HOTUIIOB MYXKCKHUX U JKEHCKUX
oco0ei.

IMoayunrerpajibHble 0ekM — OEIIKH, KOTOpbIE MPOHUKAIOT B TOMILY (OCPOIUINIAHOTO
Oucios Ha  pa3aMyHyl0 [IyOMHY, HO HE  MpOXOAAT CKBO3b €€  TOJILY.
HNuTterpanbubie 6eJiku — O€KH, KOTOPBIE MPOXOAAT Yepe3 BCIO TONIy (HOCHOIUTUAHOTO
CJI0sl MeMOpaHsbl.

IIpuxkpeniennble pudocoMbl — pUOOCOMBI, KOTOpble CBsizaHbl c KaHajgamu OIIC.
IMoucaxapuabl — CIIOXKHBIE YTJIEBO/ABI, OHMOMOJUMEPHI, COCTOSIIUE U3 MOHOMEPOB —
OCTaTKOB MpocTeHmMx yrieBoAoB. I[lomucaxapuasl HE CIOCOOHBI PAacTBOPSTHCS B BOJE,
HE crocoOHBl 00pa3oBBIBATH O(OPMIIEHHYIO KPHCTANIMYECKYIO CTPYKTYpPY, CIaJKUHA BKYC
JUISl TIOJIMCcaxapuIoB He XapakTepeH. Haubosnee BaXKHBIMU IPECTaBUTENSMU TOJIMCAXapUIOB
ABIIAIOTCA Kpaxmall, LEeJUII0JI03a, MIMKoreH. Kpaxman U INIMKOreH — pe3€pBHBIE YIVIEBOAbBI
pacTeHUil U JKUBOTHBIX COOTBETCTBEHHO, LEJUIIONI03a SIBISIETCS CTPYKTYPHBIM YIJIEBOJAOM
KJIETOYHBIX CTEHOK PACTUTENbHBIX KJIETOK.

ITopona, copT, WITAMM — 3TO CO3/IaHHBIE YEJIOBEKOM C IOMOIIBIO METOJOB CEIEKIUU
NOMYJSIUK  JKUBOTHBIX,  PAaCTEHWH,  MHUKpOOpra- HHU3MOB, KOTOpbIe  00JIaAaroT
HEOOXOTUMBIMHU JIJISl YeJIOBEKa MPHU3HAKAMHU, 3aKPEIIiEMbIMU HACJIEICTBEHHOCTHIO B ALY
MOCJETYIONNX MOKOJIEHUH 0co0eii.

IIpuznak — mo0as XxapakTepUCTHKA JaHHOTO OpraHu3mMa.

IMoaucombl — KOMIUIEKCHI pUOOCOM, KOTOphle O00pa3zyroTcs i oOecrneyeHus
poreccoB OMocuHTe3a Oernka.

Ionyasiuusi — COBOKYITHOCTh 0COO€H ONpeAeseHHOro BHJA, KOTOpble OOBEAMHEHBI
TEepPUTOpPUEH IPOKUBAHKS U U30JIMPOBAHBI TAKUM 00pa3oM OT APYrux ocoOel Toro *xe BHUJA.
IlepBuuHasi cTpyKTypa O0€JKOBOH MOJIEKYJbI — IOJIMIENTUAHAS LENb C JUHEHHON
II0CJIEI0BATENBHOCTBIO AaMUHOKHUCIIOT, CBA3aHHBIX MEXy COOO0M 3a cHeT MeNTUIHON CBS3H.
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Pubocomanbuas PHK (p-PHK) — OJINH u3 KJIACCOB PHK KJIETKU.
PHK  pacnonmaraercs B pubocomax,  ydacTByeT B  OuocuHTe3e  Oelka.
Pu6ocombl — HemeMOpaHHBIE OpraHeIUIbl, OCHOBHOW ()YHKIMEH KOTOPBIX SBISETCS
ydyacTue B Ipoleccax OuocuHTe3a Oenka. B crpykrype puOOCOMBI  BBIIETSIOT JIBE
cyObenuHUIBI (OONbIIas M Maliasi), MPeJCTaBIAIOT co00 KoMIieke pubocomansHoii PHK u
Oenka.

Pensimkanusi — npouecc oOpazoBaHuss HOBbIX Kkonui Monekyiasl JJHK nHa wmatpuue
marepunckon JHK.

PyaumeHTBI — Opranbl, KOTOpblE paHee ObUIM XapaKTEepHbl JJIsI OpraHU3MOB, a B
HACTOsALIEE BpEeMsl YTPAaTHIIA CBOE 3HAUYCHUE.

PekomOuHaHTHBIE 0CO0M — 0COOHM, B OOpa30BaHMM KOTOPHIX MPHUHUMAIOT Yy4acThe
KPOCCOBEPHBIE T'aMETBHI.

PHK — Ouononumep, CTPpYKTYpHOH €IMHULEH KOTOPOro SIBISETCS PUOOHYKICOTHN.

UMETh Jpyrue KOMOMHAIMY CLEIUIEHHBIX IPU3HAKOB 110 CPABHEHUIO C POJAUTEIILCKUMU.
PecHUYKH M KTYTHMKH — OpraHejuibl JBH)KEHHUS KIETOK, COCTOSILHE W3 MHKPOTPYOOUEK.
Penatypauusi — rmpolecc BOCCTaHOBJEHHS CTPYKTYPHOM  opraHusanuu  OeJIKOBOM
MoJieKynbl.  PeHaTypanmusi =~ BO3MOXXHA  TOJBKO IpU  OOpaTUMOM  JAeHaTypaluu.
CrpykTypa 0e1K0BO# MOJIEKYJIbl — CJIOXKHAasi IPOCTPAHCTBEHHAsI CTPYKTYpa, o01agaroas
NEPBUYHBIM, BTOPUYHBIM, TPETHYHBIM U YETBEPTHYHBIM YPOBHSIMHU OpraHU3aIHH.
CBoOoaHble puOOCOMBI — pPUOOCOMBI, HE CBA3aHHbIE C JPYTUMH KOMIIOHEHTaMH
KJIETKH.

Ceslekuusi — Hayka, H3y4arollas BO3MOXKHOCTH IIOJYYEHHUS HOBBIX IOPOJ JKUBOTHBIX,
COpPTOB pAcCTEHMi, IITaMMOB MHMKPOOPraHU3MOB, C IPU3HAKAMH, KOTOPbIE HEOOXOIUMBI JIJIs
4eJI0BeKa.

CrnoxHble JMIHAbI — BELIECTBA, COCTOSALINE W3 OCTATKOB MKHUPHBIX KUCIOT, CIIUPTOB U
JIOTIOJTHUTEIBHBIX KOMIIOHEHTOB (ocTaTka (ocopHOil KHUCIOTHI y (ochoaunuaoB uiu
VIJIEBOJHOTO OCTAaTKa Yy TIMKOJMMHUAOB). 3HaueHue (PocoaunuaoB M TIUKOJIUIIUIOB —
y4yacThe B 00pa30BaHUM KJIETOYHBIX MEMOpaH.

Cradtuausupyroummii 0T00p — €CTeCTBEHHBIN 0TOOpP, KOTOPBIM JEHCTBYET B OTHOCUTEIBHO
CTaOMIJIBHBIX YCJIOBMSIX Cpe/ibl U HAIlPaBJIEH HA COXpPAHEHUE CPEeJHHMX 3HAYCHMH NpU3HAKa ¢
ANMMMHUHALMEN KpalHUX €T0 MPOSBICHUMN.

CuenuieHHOe HacJIeJOBaHHME — COBMECTHOE HAcJ€IOBAHUE TI'€HOB, PACIOJIOKEHHBIX B
OJIHOI Xpomocome. ['eHbl Mpu CLEIUVIEHHOM HAacleOBAHUM HA3bIBAIOTCS CIETVIEHHBIMH.
[Tpy cuenyieHHOM HacieI0BaHUM MOXET IPOUCXOANUTh 00pa30BaHUE JBYX BapUAaHTOB raMeT:
KPOCCOBEPHBIX U HEKPOCCOBEPHBIX.

TepMoperyasinuss — crnocoOHOCTh OpraHu3Ma oOecreyuBaTh MOJIep)KaHNe TeMIIepaTypsl
Ha OIpeleleHHOM ypoBHe. Boma oOnamaer ¢yHKuIMEH TepMOPErymsiUM 3a CUET TaKHX
CBOMX IIOKa3aTeliel, KaK BBICOKas yJelbHas TEIUIOEMKOCTb, TEIUIONPOBOJHOCTD, TEILIOTA
apooOpa3oBaHUsI.

Tesogaza — (a3za MHTOTHUECKOTO  LUKJIA, KOIJA MPOUCXOMUT JEKOHICHCAIUS
XpPOMOCOM, BOCCTAaHOBJIEHHE  HCYE3HYBILIUX STIPBIIIEK, aIepHOd  MeMOpaHbl
HEINOCPEACTBEHHO JIEJIEHUE LIUTOIIA3MBbl KJIETKH.

Tperunii 3akon MeHaeasi: npu CKpPEIIMBAHUM T'E€TEPO3UTOTHBIX 0COOEH, HMEIoUUX JIBE U
Ooisee mapbl adbTEPHATUBHBIX MPHU3HAKOB, HACIEAOBAaHHE MPU3HAKOB MPOMCXOJUT BHE
3aBHCHUMOCTH HX Jpyr oT japyra. Tperuil 3akoH MeHpaens He SBISETCS CIPaBEJIMBBHIM B
CIIy4asiX CLETUIEHHOTO HACJIEI0BaHUs T€HOB.

Tpernunas crpykrypa JAHK — xommnekc npoitnou crnmpanu JIHK c rmoOynspabIMEI
Oenkamu.

Tenogaza 2 — ananoruyna tenodasza MUTO3A.

Tpancnoptnas PHK (1-PHK) — cBa3piBaeT crneunuuHyio Uis HEe aMHUHOKHCIOTY,

TPAHCIIOPTUPYET €€ K MECTy OMOCHHTE3a OeliKa.
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Tenogaza — daza meiio3a, BO BpeMsi KOTOPOH HPOMCXOIUT BOCCTAHOBJICHHE SIIEPHOM
MeMOpaHBbI U JeJIEHUE [IUTOIIa3Mbl KIIETKH.

Temsiora mapooOpa3oBaHusi — (PHU3MYECKOE  TOHATHE, KOTOPOE  XapaKTepu3yeT
KOJIMYECTBO HEOOXOAMMOro TeIuia Jijisi oOecredeHus Iepexoja BellecTBa B MapooOpazHoe
COCTOSIHHE.

Tennora mniaBjaeHuss — QU3NYECKOE MOHATHE, KOTOPOE XapaKTepu3yeT KOJIUYECTBO
DHEPTUU, HEOO0XOAWMOE [UIsl MpEBpAIleHUs] KpUCTAJUIMYECKOH (OpMBI BemiecTBa B
KUAKOCTh. Bona o0sagaeT BBHICOKMMH IOKa3aTeNsiMU YIEJIbHON TEIJIOTHI IUJIaBJICHUS, B
CBA3M C YE€M YMEHBIIAETCS BEPOSTHOCTh TMOENM KIETKU B pE3ysbTaTe €€ 3aMep3aHusl.
Tpernunasi cTpyKTypa O0€JKOBOH MOJIEKYJIbl — CTPYKTypa OCJIKOBOH MOJEKYIIbI,
oOpasyromascs 3a cYeT HaJOXKEHHUsS OJHUX YacTel Crupaiy OSIKOBOM MOJIEKYIIbI Ha IpyTHE,
dbopMUPOBAHUS MEKIY STUMHU YAaCTAMHU PA3IMUYHOTO POJa CBSA3EH: BOJOPOJHBIX KOBAJIEHTHBIX
MOHHBIX, AUCYIb(GUAHBIX (TIPH HATMYUH aMUHOKUCIIOTHI IIUCTENH), TUAPO(HOOHBIX.
YiaeabHas Tem10eMKOCTb — (U3NYECKOE IMOHATHE, KOTOPOE XapaKTepU3yeT M3MEHEHHE
TEMIEPATypbl BELIECTBA MPU MOJIYYEHUM WIM OTJAa4e UM OIPEAEICHHOrO0 KOJUYeCTBa
TEIJIOTHI.

YriieBoaAbl — OpraHMuYECKUE BEIIECTBA, COCTOSIINE M3 YIVIEPOJa, BOJOPOAA U KUCIOPOAa.
YabTpaMHKpPO3JIeMeHTbl — XHMHYECKUE BJIEMEHThI, COJEpKaHHE KOTOPBIX B KIIETKE
He3HauuTenpHo. VX (¢u3nonoruueckoe 3HAYEHHE B OCHOBHOM HE YycTaHoBieHO. K
YIBTPAMHUKPOIIEMEHTaM OTHOCST cepedpo, 3010TO, PTYTh U JIp.

®eHoTHI — BCE NMPU3HAKU JAHHOI'O OpraHu3Ma.

@epMeHT-cyOCTPATHBII KOMILJIEKC — COEIMHEHUE, oOpa3yrolieecs Mpu B3aUMOJCHCTBUU
cyoctpara M epMeHTa, 4TO HEOOXOOUMO ISl 00ECIeUEeHUsT KaTaTu3upyeMOl peakiuu. 3a
CUeT HAJIUYUS aKTUBHOTO LEHTpa (hepMeHTa, KOTOPBHIH M B3aUMOJIEHCTBYET C CyOCTpaToMm.
Crermuduunocts (PepMEHTOB 00ECTIeUMBACTCS OIPENEICHHOW CTPYKTYpOH €ro akTHBHOTO
LIEHTpa, KOTOPBIH JIOMDKEH COOTBETCTBO- BaTh CTPYKTYpe MOJIEKYJbl cyOcTpara IO
MPUHIINITY «KITI0Y-3aMOK.

®oTocuHTE3 — Tpolecc 00pa30BaHUs YHEPTUU XUMHUECKUX CBS3EH M3 CBETOBOM SHEPrUU
U HCIIOJIb30BAHUE €€ JIIsl 00ecledeHts IPOoLeccoB 00pa30BaHUM COETMHEHU OpraHNYecKOi
IIPUPOJIBIL.

®duznosioruyeckass aganrauus — oOeclieyeHUue MOCTOSHCTBA BHYTPEHHEH — cpeibl
OpraHu3Ma Mo/ BIMSHUEM BHYTPEHHEH Cpenbl OpraHusma.

®epmMeHThI — BellecTBa OEIKOBOM NMPUPOIbI, 3a CUET HAJIWYMS KOTOPHIX OOecreunBaeTcs
YCKOPEHHUE pEeaklUi, MPOTEKAaIIINX B OPraHU3ME.

®DoTOCHHTE3 — 3TO OJHA W3 peakuud IJIaCTHYEeCKOro OOMEHHOro Impolecca,
npeoOpa3oBaHUE CBETOBOl HSHEPIMHM B HHEPIrUI0 XUMHUECKUX CBs3eil, KoTopas 3areMm
UCIIOJNIb3YETCS AJ11 00pa30BaHMsI OPraHUYECKUX COEIUHEHHM M3 BOJBI M YIJIEKHCIIOTO rasa.
Bona npuHuMaer akTHBHOE ydyacTHhe B Iporecce (OTOCHHTE3a, OHa SBJSIETCS MCTOYHHUKOM
BOJIOPOJIa U JOHOPOM KHCJIOPOJa.

XuMHYeCKHe COCJUHEHHMS — COCAUHEHMS, COCTOSIINE U3 PANIMYHBIX XUMHUYECKHX
AJIEMEHTOB. XHUMHUYECKHUE COECTUHEHHS MOTYT HMETh OPraHUYECKYI0 M HEOPraHWYecKYIo
npupoay. B 3aBUCHMOCTH OT KOJIMYECTBA XMMHUYECKHUX DJIEMEHTOB B KJIETKAaX OPraHU3MOB UX
MIPUHSTO MOJIpa3eiiTh HA  Makpo-, MHKpO- u YIABTPAMHUKPOIIEMEHTHI.
XeMOCHHTe3 — TIPOLECC OKHCIEHUS HEOPraHWYEeCKMX BEIIECTB M HCIIOJIb30BAHUSA
MOJIyUEHHOM B pe3yJbTaTe 3TOT0 SHEPTUHU Ui CHHTE3a OPraHUYECKUX COETUHEHUH.
XpoMaTHH — KOMIIOHEHT spa JyKapuoTHueckod kieTku. [lo Xxmmumyeckoil mpupoze
XpOMaTHH TMpeJACTaBIsieT Cco0ol  J1e30KCUpUOOHY-KileonpoTena. B 3aBucumoctu ot
0COOEHHOCTEH CTYKTYpBl XpOMaTHHA MIPUHSATO BBIJIENATH 3Y - U T€TEPOXPOMATHH.
XPpoMoCOMBbI — MOCTOSIHHBIE CTPYKTYPHBIE KOMIIOHEHTHI /Ipa 3YKapuoT. 3a CUET HaJIW4us
XPOMOCOM OCYILECTBIISIFOTCSI COXPAHEHUE U peasln3alysl FeHETUUECKON

Huka Kpebca (uuka TPpUKApOOHOBBIX KHCJIOT) — IOCIEAOBATEIbHOCTh  pPEaKIUN
(epMEHTaTUBHOTO PACIICIUICHUS MHPOBHHOTPAIHONW KHCIOTHI O YIIIEKHCIOTO ra3a U BOJbI
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c oOpaszoBanueM osHepruu B Buae AT®. Peaknum nukia TpUKapOOHOBBIX KHCIOT
OCYLIECTBIISIIOTCS] B MATPUKCE MUTOXOHIPHIA.

Hurtockeser — cucreMa TpabeKy, MHUKPOTpPYOOUEK, MUKPO(PHIAMEHTOB,
00yClaBIUBAIOLINX OINpeieieHHY0 (GopMy KIETKH, OCOOEHHOCTHM  IPOLIECCOB €€
MEPEMEILCHUS, JICJICHUS, MEPEMENIEHU OPraHOUJIOB M PA3JIMYHBIX XMMUYECKUX BEIIECTB
BHYTpH.

HuromiasmMa —  0053aTeIbHBIA  KOMIIOHEHT KJIETKH, COCTOSIIMHA W3  HECKOJIBKUX
KOMIIOHEHTOB: T'HAJIOIJIa3Mbl, OPIaHeII U BKIFOUCHUM.

HuronsazmaTnyeckas MeMOpaHa — OJIMH U3 OCHOBHBIX KOMIIOHEHTOB KJIETKH 3YKapHOT.

HuTtosiorussi — Hayka, OOBEKTOM M3YyUEHHUS KOTOPOH SBISAETCS KJIETOUYHBIH YPOBEHb
opranuzanuu. lluTomoruss m3ydaer KJIETOYHOE CTPOEHHE, XUMHUYECKHUHM COCTaB KIETOK,
dbuznonornueckue MIPOLIECCHI, MIPOTEKAOIINe B HUX U T. 1.

IlnTorenern4yecknii MeToJ — METOJl F€HETUKH 4YEJIOBEKA, B OCHOBE KOTOPOIO JaHHBIE O
dopMe u CTpYKType XpOMOCOM B HOPME U IPU MATOJIOTHYECKUX U3MEHEHUSIX.
YerBepTHYHAA CTPYKTypa 0€JKOBOH MOJIeKYJIbl — CTPYKTypa O€JIKOBOM MOJEKYJIbI,
OpeCTaBistomas co00il  CIIOKHYIO  NPOCTPAHCTBEHHYIO  OpPraHU3allMI0  HECKOJbKUX
NOJMNENTUIHBIX LEeNeH, CBA3aHHBIX MEXIY COOOM 3a CYeT pa3IuYHbIX XUMHUYECKHX
CBsI3€EH.

JHAOIVIA3MATHYECKHI PeTHKYJYM (IHAOIUIA3MATHYECKAs CeThb) — OPraHoMJl KJIETKHU
JyKapuoT, B CTPYKType€ KOTOPOTO BBIAEAIOT IOJIOCTH, LMCTEPHBI, KaHAIbLA, KOTOPBIE
oOpa3zoBanbl MeMOpanamu DIIC.DHI0MIa3MaTHYECKUA PETUKYIIYM HMEET CBS3b C aIllapaToM
["onb kK | simepHOt MEMOpPaHOH.

JYXpPOMaTHH — aKTUBHbBIN B F'€HETHUYECKOM OTHOILIEHUU XpoMaTuH. OH JEKOH/IEHCUPOBaH,
UMeeT HUTEBUIHYIO CTPYKTYpY, pu OKpAaIMBaHUU OIpeeIsAeTCs
cnabo. I'erepoxpoMaTHH — HEAaKTUBHBI B TE€HETHMYECKOM OTHOLIEHUWH XpoMaTuH. OH
KOH/ICHCHPOBAH, YIJIOTHEH, MpH OKpAIIMBaHUM OOHApyXHUBaeTcd B BHUIE TIJIBIOYATHIX
CTPYKTYP.

JYKApHOTHYECKHEe KJIETKH — KIETKH, TEHETUYECKUH MaTepual  KOTOPBIX HMEET
CTPYKTYpHYIO OpraHu3allMi0 B BHJE SJEPHOTO ammapaTra, KOTOpPBIi B CBOEM COCTaBe
COJICPKHUT JABYXCIOWHYIO SJEpHYI0 MeMOpaHy, OKPYXKAIOIIyl0 XpOMAaTHH, SIPHILKO U
KapHOILIa3My.

IBOJIIOIMA — H3MEHEHUE CUCTEMbl CO BpPEMEHEM I0j JAeHCTBHEM (aKTOPOB Cpeibl, B
pe3ylbTare KOTOpPOro OHa IpPHOOpeTaeT HOBBIE CBOICTBA, MEPEXOJUT Ha HOBYIO Ooiee
COBEPUICHHYIO CTYIIEHb DPa3BUTHS.

JHeprusi aKTUBallMl — TO KOJMYECTBO SHEPTUHU, KOTOPOE HEOOXOIMMO, YTOOBl pPEaKIMs
Hay4ajach. DepMEHTHI o0ecreynBaroT CHI)KCHHE SHEPruu aKTUBALUH.
IK30LHMTO3 — IPOLECC MOCTYIUICHNS BELECTB BHYTPh KIETKH.

JBomonuonHas Teopusi Y. /lapBuHa — yuyeHUE O NPOMCXOXKJIECHUU Pa3IUYHBIX BHJIOB
OpPraHU3MOB IIYTEM COBEPILIEHCTBOBAHHUS B pe3yJibTaTe JIEHCTBUS TPEX OSBOIIOIHMOHHBIX
(bakTOpOB: HACIEICTBEHHOCTH, I3MEHUYUBOCTH, €CTECTBEHHOT'O O0TOOpA.

Anpo — OCHOBHOM KOMIIOHEHT KJIETKHM JYKApHOT, COCTOSAIIMM W3 JABYXCIOWHOMU
AepHO MeMOpaHbl, KapeoIula3Mbl, XpOMaTHHA U SpbIIIEK.

SAApBINIKO — KOMIIOHEHT s/Ipa, paclojaraloliviics B €ro KapuolasMe M II0 CBOEH
CTPYKTYpeE MPEACTABIISAIOIIUN coboit PUOOHYKIICONTPOTEUI.

15. OCOBEHHOCTHU PEAJIM3ALIMU JUCHUIIJIMHBI AJ1S1 UTHBAJIMAOB U
JIMI] C O'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbs

B cooTBeTrcTBHM ¢ METOAWYECKUMH pekoMeHAanusMu MwuHOOpHayku Pd (yTB. 8

anpens 2014 1. Ne AK-44/05BH) B Kypce mpennojiaraeTcs HCIOJIb30BaTh COLUAIBHO-
aKTUBHBIE U  pEQIIEKCUBHBIE METOJbl OOYYEHHUs, TEXHOJOIMH COLMOKYJIbTYPHOH
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peabmimmrtanu  obydatonxcss ¢ OB3 ¢ menpio oka3aHMs TOMOIIM B YCTaHOBJICHUH
MOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOILICHUH.

OOydenue Ul ¢ OrpaHUYECHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI OCYIIECTBIISIETCS C
YU4E€TOM HUHAMBUAYAIBbHBIX MNCUXO(PU3NYECKUX OCOOEHHOCTEW, a s HWHBAJIUAOB TaKXKe B
COOTBETCTBUH C MHAMBUIYAILHON MPOTPaMMOil peaOMInTaliii HHBAINIA.

Jis JMI ¢ HapylleHMeM CJyXa BO3MOXHO [peNOCTaBleHHe HWH(GOpMaluu
BU3YaJIbHO (KpaTKUH KOHCHEKT JIEKIMH, OCHOBHAs W JOMOJIHUTENIbHAS JUTeparypa), Ha
JIEKIMOHHBIX U MPAKTHUUECKUX 3aHSATHUSX JOIYCKAeTCsl MPUCYTCTBUE ACCUCTEHTA, a TaK e,
CYpJIOTIEPEBOJUMKOB M TU(HIOCYPAOTIEPEBOINKOB.

OrneHka 3HaHUI CTYJEHTOB Ha MPAKTUYECKUX 3aHATHSAX OCYILECTBISETCS HA OCHOBE
MUCHbMEHHBIX KOHCIICKTOB OTBETOB Ha BOMPOCHI, MTUCHMEHHO BBITIOJHEHHBIX MPAKTHUECKUX
3aJaHUN.

Jloknan Tak ke MOXeT OBITh MPEJOCTaBlIEeH B MUCBMEHHOH ¢opme (B Buae pedepara), mpu
3TOM TpeOOBaHUS K COJEPIKAHUIO OCTAIOTCA TEMH K€, a TPEOOBaHUS K KaYECTBY M3IIOKEHUS
Marepuaia (MOHITHOCTh, Ka4YeCTBO PEYr, B3aUMOJICHCTBHE C ayJUTOPUEH U T. 1) 3aMEHSIOTCS
Ha COOTBETCTBYIOIIHE TpeOOBaHUS, MPEABSABISEMblE K MUCHMEHHBIM paboTaM (KauecTBO
oopMIIeHHS TEKCTa W CIMCKA JUTEPaTypbl, IPaMOTHOCTh, HAIMYHE HWILTIOCTPAIIIOHHBIX
MaTepHasoB H T.1.)

C yd4eTroM COCTOSIHHSI 370POBBSI TPOCMOTP KMHO(PWIBMA C MOCIETYIOIIM aHAJTHN30M MOXKET
ObITh  MpOBeACH  JoMa  (Hampumep, TMNpPd  HEOOXOJUMOCTH  JOIOJIHU-TEIbHON
3BYKOYCWJIMBAIOIICH ammaparypsl (HaymiHuku)). B TakoMm ciydae CTyIEHT MpeaoCTaBiseT
MUCHbMEHHBIN aHAJIU3, COOTBETCTBYIOIINUN MPEIbABISIEMBbIM TPEOOBAHUSIM.

[IpomexxyTouHasi arTecTanusl Uil JIMI C HapYHICHUSMH CIIyXa IPOBOAMUTCS B
NUCbMEHHOW (opme, TpH STOM HCIONB3YIOTCS o00mue KpuTepuu oneHuBanus. [Ipu
HEOO0XOIMMOCTH, BPEMsI ITOATOTOBKHM HA 3a4€TE MOXKET OBITh YBEITUYEHO.

Jns JauMu ¢ HapylleHHMeM 3peHusi JOIMYCKaeTcs ayauaibHOE TMpeqoCTaBlICHUE

uHpopManuu (HampuMmep, C HUCIOIB30BAaHUEM NPOTPAMM-CHHTE3aTOPOB pPEYH), a TaK JKe
UCIIONIb30BAaHME Ha JIEKIMSIX 3BYKO3AaMHUCHIBAIOIIMX YCTPOUCTB (AMKTODOHOB W T.1.).
JlomyckaeTcsi TpPUCYTCTBHE Ha 3aHATHSIX AacCHUCTEHTa (TMIOMOIIHMKA), OKAa3bIBAIOIIETO
00yJaromuMcsi HeOOXOJUMYI0 TEXHHUYECKYIO TOMOILb.
OrneHka 3HaHUH CTYJEHTOB Ha CEMHHAPCKHX 3aHATHAX OCYIIECTBISIETCS B YCT-HOH (popme
(kaK OTBETHl Ha BOMPOCHI, TaK U MpaKkTUYecKue 3aaaHus). [Ipm HEOOXOAMMOCTH aHaIH3a
¢mIbMa MOXKET ObITh 3aMEHEH ONMCAHWEM CHTYallud MEKITHHUYECKOTO B3aUMOICWUCTBUS (HA
OCHOBE OIIBITA PECIIOHJICHTA, XYA0)KECTBEHHOHN JIUTEPA-Typhl U T.J.), O3BOJISIOIIM OLEHUThH
CTETeHb C(OPMHPOBAHHOCTH HABBHIKOB BIIQJCHUS METOAAMH aHAJM3a W  BBIABICHHS
cnenuuku GyHKIIMOHUPOBAHUS U PA3BUTHUS MICUXUKH, TIO3BOJSIONIMMH YUUTHIBATh BIUSHUE
STHUYECKHX (akTopoB. [lpm mpoBe-IeHWU TPOMEKYTOUYHOH AaTTECTAllMH JUIA JIMIl C
HapylIeHUEeM 3pEHHs TECTHMPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE coOeceOBaHUE IO
BOIIpOCaM.

Jluna ¢ HapyumieHUsiMH ONOPHO-IBHUTaTeJIbHOr0 ammapara He HYXIAITCS B
0CcOOBIX (hopMax TpeAoCTaBlIeHUsS y4eOHbIX MarepuanoB. OIHAKO, C y4E€TOM COCTOSHUS
3I0POBbSl YaCTh 3aHATHH MOXET OBITh pealn30BaHa IUCTAHIIMOHHO (TPU TMOMOIIU CETH
«UuTepueT»). Tak, Mpu HEBO3MOXKXHOCTH MOCEUICHHS JEKIIMOHHOTO 3aHITHS CTYACHT MOXKET
BOCTIOJIb30BAThHCS KPATKUM KOHCIIEKTOM JICKITHH.

[lpy HEBO3MOXHOCTH TIOCEUICHHUS TPAKTUYECKOTO 3aHATHS CTYICHT JIOJDKCH
MPEIOCTaBUTh MHCHMEHHBI KOHCIEKT OTBETOB Ha BOMPOCHI, MHUCHMEHHO BBIMOJTHEHHOE
MIPAKTHYECKOE 3aJ]aHHe.

Jlokian Tak ke MOXeT ObITh MPEeOCTaBIeH B MUCHMEHHOU dopMme (B Buue pedepara), mpu
3TOM TpeOOBaHUS K COJACPKAHUIO OCTAIOTCA TEMH K€, a TpeOOBaHUS K Ka4eCTBY U3JIOKEHUS
MaTepuana (MOHSATHOCTh, KAYECTBO PEYH, B3aUMOJICHCTBUE C AyTUTOPUEH U T. JT) 3aMEHSFOTCS
Ha COOTBETCTBYIOIIME TpeOOBaHUS, NMpEAbABIAEMble K MUCBMEHHBIM paboTaM (KauecTBO
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opOpMIICHHS TEKCTa M CIHCKA JUTEPaTyphbl, TPAMOTHOCTh, HaJWMYHUE WILTIOCTPAIIMOHHBIX
MaTepHayoB U T.1.).

[IpomexxyTounast aTTecTanus s JIMI C HapyHICHUSMU OIOPHO-/IBUTATEIbLHOTO
anmapara HpOBOJUTCA Ha OOIIMX OCHOBAHMSIX, IPU HEOOXOJUMOCTH MpOLEAypa 3adera
MOJKET OBITh peaM30BaHa JUCTAHIIMOHHO (HAIIPUMEp, TP MOMOIIHU Iporpammsel Skype).

JlJis 3TOrO MO JTIOTOBOPEHHOCTU C IMpPENoAaBaTesieM CTYIEHT B OMNpEIesIEHHOE BpeMs
BBIXOJIUT Ha CBS3b JJIs MPOBEACHUS MPOLEAyphl 3aueTa. B Takom ciiydae 3a4eT caaercs B
BUJE cobeceoBaHus MO BompocaMm (cM. (OpMbI MPOBEACHUS MPOMEKYTOYHON aTTeCTalluu
JUTSL T C HapyIICHHWSIMH 3pEHHUs). Bompoc M mpakTHYeckoe 3aJaHue BBHIOMPAIOTCS CaMHM
IpernoaaBaTeiemM.

HpI/IMeLIaHI/ICZ (DOHI[BI OLCHOYHBIX CPEACTB, BKIIIOYAIOIIHME THUIIOBBIC 3adaHWA W METOIbI
OLCHKH, KPUTCPHU OLCHUBAHUA, IMO3BOJIAIOIIMC OLCHUTL PC3YJIbTATbl OCBOCHUA l[aHHOfI

JUCIUILIMHBL oOydaromumucsa ¢ OB3 moryt Bxonuts B coctaB PIIJ[ Ha mpaBax oTaenbHOTO
JIOKYMEHTA.

IIporpammy cocraBuiI:

H.B. AMocoBa, IOLIeHT OTIeJIeHHs] OMOTEXHOJIOT U, K.0.H.

Peneunsenr:

E.P. JIanyHOBa, TOLEHT OT/IeIeHUs] ONOTEXHOJIOTUH, K.0.H.
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